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THE NEW ERA OF AERONAUTICS IN AMERICA 
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plane itself, with a view to enlarging its ability to 
emain continuously in the air and extend the dura- 
tion of its single flights. The offer of the large sum 
of $15,000 for the best successful aeroplane provided 
with two motors, one to be held in reserve for emer 
gency, is certain to prove a great stimulus to inventors 


nd constructors, and should result in the production 
of some very interesting combinations of motive power 

The above résumé of the happenings of the past 
eek surely justifies the statement that. when the 
history of the art of flying in America comes to be 
vritten, this period will stand out as second only in 
mportance to those ever-memorable days, when the 
Wright brothers were making their flights above the 


and hills of North Carolina in the first practical man 





irrying and controllable aeroplane propelled by its 
vn motor. 
THE PERIL OF THE SUBMARINE 
UDGED by the number of tragic disasters which 
en the submarine during the past 
vw year this greatly dreaded instrument of 
ir might seem to be as great a menace to 
friend as to foe In the absence of accurate in- 
mation as to how many lives were accounted for 
the submarine during the Russo-Japanese war, it 
1 question whether in the last ten vears the sub- 
marine has not caused the death of a greater number 
of its own crews than it has of the enemy; and we 
hazard the statement that considerably over half a 
hundred lives have been sacrificed during the past 
ten years in the ordinary peace maneuvers of sub- 
marine vessels. The long roil of disaster is headed 
in point of loss of life. by the sinking of the French 
vessel Pluviose” on May 26th last, off Calais, when 
28 officers and men lost their lives. The most fatal, 
as it is the most frequent, cause of accident is colli- 
on We all remember the running down of a Brit 
ish submarine off Spithead by an outward-bound Ori 
ent liner, which came up from behind unnoticed, and 
apparently passed entirely over the submarine With- 
n the year a similar accident happened at the en- 
trance to the English Channel, when a large ship ran 
through a fleet of submarines at night time, sinking 
one of the boats. To the same cause was due this 
recent French disaster, the “Pluviose” being struck by 
tl padd vheel of a Calais-Dover passenger steamer 
s the latter was leaving Calais harbor 
At tl ul time, althoug! e deplore the terrible 
of life which has occurred e must not permit 
se disasters to shake our faith ir itility of the 
bma for tl accidents have | n chargeable to 
ffici handling, « shall we sav to lack of iff 
iently de experiencs rather than to any inherent 
mechanical defects in the design or construction of 
the submarine itself In recent years, outside of 
due to collision, the losses have been charge- 
7 not ft heor il mechanical defects in the 
boats themselves but to irelessness or inexperience 
it he ma Testime to this effect was 
ifforded ! amazing document) hich 
he « mand ft Japanese submarine, that is 
1 n sun continued te rite up to the very hour 
f his death, in hich itl haracterist Tapanese 
nobility. he took the blame for t! loss of the vessel 
rectly upon himself Mechanically speaking, the 
highlv-developed sul rines of to-day, as exemplified 
in t} latest tv1 built for our own navy, are thor- 
cughly reliable I riter speaks from experience 
having spent ome four hours and traveled some 
itv miles under the sea last summer off the point 
of Cape Co® in the recently completed “Stingray.” 
The vessel descended, ran on an even keel, rose to 
the surface. and was steered, with absolute precision; 
the air within the submarine was perfectly wholesome 
and free from odor: and the composure of the officers 
and ere hetokened a perfect confidence in the sta- 
} ity t vessel 
The disaster to the “Pluviose” proclaims the neces- 
itv for that eternal vigilance which is the pledge of 
ifet in travel, not merely beneath the sea, but in 
t] ir and on the dry land. The charge can be no 
longer made aga the submarine that it is “blind.” 
In tl perfected pe riscope the vessel is provide d with 
t hose vision is as clear as that of the binocu- 
irs of a commanding officer on the bridge of a war- 
shi Furthermore, there has been produced and is 
! obtainable a periscope which commands a view 
of tl te horizon during such time as the sub- 
marine is thin, say, ten or fifteen feet of the sur 
face ind th ich an instrument, given clear 
weather and ireful lookout, the danger of being 
run over by a ship comil up from behind should be 
ipletely eliminated The accident to the “Pluvi- 
seems. } ever, to have been due to the sub- 
irine rising surface just ahead of, and in 
path of, the Calais steamer. Here is a very real 
t easily prevented danger Although the com- 
indi officer may take a ireful survey of adija- 
rs and note the position of other craft be- 
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fore he dives, such is the speed of modern vessels 
that a ship may easily have passed into close proxim- 
ity by the time the submarine rises again to the sur- 
of 
rising the 
the present, 


regarded as not entirely preventable. 


face, the 


ited 


even though period submersion be 


surface 


lim- 
is a form 
at least, must be 


Collision 
which 


on to 


of accident for 
‘“ MECHANIPULATE.”’ 


proper for 
of our daily 


F the 
round 
but of servant 
surely be at 


role language to play in 
that not of 
necessities, 
add 


the 
master, 
should 
to our 
necessity calls for them. Let 
that the of the 
elimination of the 
profound 
of a 


life is 


of our we 


liberty to new words 


vocabularies whenever 
it be 
new and the 
old be 


conservatism 


remembered, however, addition 


word modification or 


should done always in a spirit of 


and only under the spur well- 


recognized necessity 
It is 


use of 


ably to this that indorse 


“mechanipulate” to 


the 
designate the 

At the 
ingenious 


agree spirit we 


the 
handling of a 


word 


piece of work by a machine 


present time, all the many elaborate and 


operations which are performed by mechanical hands 


and fingers, frequently with a close approximation to 
the delicacy and dexterity of the movements of the 
human hand, have to be designated by the word “ma- 
nipulate’—which is distinctly a misnomer If the 


work in question could be manipulated with the same 


facility, dispatch, and economy with which it is 
mechanipulated, the mechanical operations would 
never have been introduced. The credit for the sug- 
gestion of this serviceable word is due to Mr. Henry 
A. W. Wood, and as far as we know, its first use is 


to be found in his article on “Modern Stereotypy,” in 


the issue of the Screntiric AMERICAN SUPPLEMENT of 
May 14th, in which, speaking of a plate that has 
been cast, he says: “It is left face up .. . in 
position to be most easily mechanipulated, the 
mechanism used for the purpose acting with a gen- 
tle, uniform motion to position the matrix with accu 
racy,” ete Then, in a foot note the writer says: “In 








my experience, I have frequently felt the need of a 
word which should express the ‘handling’ of its work 
by a machine, as the word ‘manipulate’ expresses the 
handling of the work cf a man by his hands. To fill 
the gap I have made bold to coin and use the word 
‘mechanipulate hich is here employed.” In_ bring- 
ing the suggested word to the attention of th: ub- 
lic, we invite a discussion of its merits in the corre 
spondence columns of the Scientiric AMERICAN. 
THE COLDEST REGION OF THE ATMOSPHERE. 
HE decrease in the temperature of the air with 
nereasing altitude—exemplified in the fact 
iat the top of a mountain is colder than its 
base—is a matter of common knowledge. It 
is a fact that occasional inversions of this 
distribution of temperature may occur—as when fruit 
trees in a valley bottom are nipped by a frost that 
does not touch the hilltops; but it remains true, in 


of the air decreases u} 
altitudes is 


of the 


general, that the temperature 


ward, and that the air at great extremely 


cold as compared with that at the earth 


Until Teisserenc de Bort announced his discovery of 


the isothermal layer, eight years ago, it was not sus 
pected that this decrease of temperature did not ex 
tend upward to the limits of the atmosphere. Now 
however, we know that at a certain altitude, averag 
ing, in middle latitudes, about 11,000 meters (7 


miles), the fall in temperature with increasing alti- 


tude ceases rather abruptly, usually giving place to a 

se of temperature for a certain distance upward, 
above which the temperature remains approximately 
constant as far as the highest ascents of sounding 
balloons have carried thermometric apparatus 

Hence, above any given spot on the earth’s surface 
the air is coldest just below the region of the upper 
inversion, which marks the beginning of the great 
isothermal layer (or, as it is now called by its dis- 


coverer, the stratosphere) 


The altitude of the isothermal layer varies with the 


barometric pressure at the earth’s surface, with the 
season, and especially with the latitude. It is some- 
what less over the poles than over middle latitudes, 
and very much greater over equatorial regions than 


In other words, the de- 
crease of altitude 
much greater height within the tropic than eisewhere, 
and this explains the fact that the lowest temperature 
ever registered in the atmosphere was met with almost 
84.3 deg. C. (—119.7 


anywhere else in the world. 


temperature with continues to @ 


exactly over the equator, viz., 


deg. F.), at an altitude of 19.300 meters (about 12 
miles), at Shirati, on Victoria Nyanza, August 30th, 
1908 


This was one of many interesting results of the Teé 
markable ascensions exe 
cuted in under 
Beson and 
of Lindenberg, the complete report of which has 
been the observatory. 


sounding-balloon 
equatorial Africa by the expedition 

Elias, sent out by the Royal Observatory 
just 
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ENGINEERING. 

Concreting is proceeding so satisfactorily at the 
Gatun locks that in the upper or lake-level tier, which 
formed the subject of recent illustrations in our col- 
umns, about one-half of the work is completed. The 
grand total of excavation done on the canal during 
April was 2,632,468 eubic yards. 

In a recent paper, Rear-Admiral Bacon of the Brit- 
isk navy, discussing the probable battleship of the 
future, arrives at the conclusion that the race be- 
tween gun and armor, which has been going on for 
over half a century, has been decided, for the moment, 
in favor of the gun; nor is there any indication of 
there being a chance of improving the armor and 
g general construction, so as to render 


strengthenit 
ships reasonably immune from armor-piercing projec- 
tiles. 

The fact that the excavation of the Panama Canal 
through the Culebra range of hills has set in motiona 
mass of 2,000,000 cubic yards of material, which is 
sliding into the excavation apparently on an inclined 
substratum of clay, serves to illustrate one of 
the many advantages of the present high-level canal 
over one at sea level. The sea-level cut would have 
been carried eighty feet deeper, and the slides would 
have been, in all probability, enormously greater. The 
material will have to be removed; but outside of the 
additional expense, no ill effects are to be apprehended. 

The Hudson and Manhattan Railroad Company is to 
be congratulated on having introduced some all-steel 
baggage cars for the transportation of baggage between 
the several steam railway terminals served by its 
system. The sides of the cars are provided with roller 
curtains. There are also folding aprons, which can 
be let down to bridge the gap between the loading 
platform and the car Fight loaded baggage trucks 
can be wheeled directly into the cars; an arrangement 
which eliminates much handling and trucking and fa 
cilitates quick loading and unloading. 

It has been determined that the sinking of the 
United States floating drydock “Dewey” at Olongapa 
in the Philippines was due to an omission to close 
the intake valves. Accidents of this character occa- 
sionally occur, and one is reminded of the sinking of 
the “Texas” at the Brooklyn navy yard, which hap- 
pened shortly before the Spanish-American war. At 
the time of her launching, the “Dewey,”’ 500 feet in 
length and 135 feet in width, was the largest floating 
drydock in the world. She will probably be raised 


intact 

Asked for his opinion regarding the probabilities of 
the introduction in the near future of gas engines as 
a motive power for driving large steamships, Sir Will- 
iam Henry White, for many years chief constructor 
of the British navy, recently stated that in his opin- 
ion the difficulty of high temperatures for the pres- 
ent effectually barred the way. If this problem could 
be mastered as to its mechanical features, it might 
be possible to utilize gas engines of 20,000 horse-power; 
but the proposals to drive battleships with gas en- 
gines “are so far only schemes.” 

The plan for opening a central avenue, one hundred 
feet wide, between Fifth and Sixth avenues from 
Eighth to Fifty-ninth streets, which is being actively 
favored by Mayor Gaynor, would undoubtedly relieve 
the congestion on Fifth Avenue, to say nothing of 
providing the city with a magnificent thoroughfare 
through one of its most important districts. The esti- 
mated cost of forty million dollars, however, is pro- 
hibitive. There are other public improvements, such 
as subways, municipal buildings, and public schools, 
that are more urgent than this. 

An extraordinary record was made at target practice 
recently by the new battleship “South Carolina,” of 
eight 12-inch guns, which has been in commission 
only three months. Coxswain J. R. Edwards, 21 years 
old, who is ip his first enlistment, made a record with 
the 12-inch guns in the vessel’s No. 4 after turret of 
16 bull’s eye target hits out of 16 shots in 4 minutes 
and 51 seconds. The hits per gun per minute for the 
whole 12-inch battery were 1.01, and 55 of 60 12-inch 
projectiles hit the bull’s eye. Furthermore, three of 
the four turrets on the ship made 100 per cent of hits. 

The advantages of oil over coal were illustrated 
in a recent trip of the “Yale,” one of the 22-knot pas- 
Senger steamers which run between New York and 
Boston. The trials were so satisfactory that oil will be 
used exclusively on these ships in the future. Out- 
Side of the absence of smoke from the funnels, is 
the complete abolition of noise and dust due to coal- 
ing. Formerly, the “Yale” burned on a round trip 
235 tons of coal, which took eight hours to get aboard; 
in future it will take only an hour for an oil barge 
to pump into the ship’s tanks the 48,000 gallons of 
oil which will serve for the round trip. The princi- 
pal saving, amounting to $500 a month, is due to the 
fact that eight operators do the work in the boiler 
room, where formerly forty-eight stokers were neces- 
sary. 
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ELECTRICITY. 

In their tour of the Great Lakes this month, the 
members of the Chicago Association of Commerce 
will be able to keep in telephonic communication with 
their Chicago offices. Their steamer, the “Theodore 
Roosevelt,” is fitted with a wireless telegraph outfit, 
and also with a telephone system which may be con- 
nected with land lines at the docks where the steamer 
puts up. 

The indirect system of illumination, which consists 
in casting the light of a lamp against a white surface 
such as a ceiling, and having it reflected and diffused 
thereby, is rapidly growing in favor. In order to 
make this system possible with the use of are lamps, 
an improved type of are lamp has been devised by an 
English concern, in which the carbon-feeding mechan- 
ism is placed below the are. The result is virtually 
an inverted arc lamp, and there is practically no ob- 
struction to the light passing upward, except for the 
means of suspension from the ceiling 


This fall the annual meeting of the Illuminating 
Engineering Society is to be held at Johns Hopkins 
University. Arrangements have been made for an ex- 
tended course of lectures on the subject of illuminating 
engineering, immediately after the convention. Thirty- 
six lectures will be given from October 26th to Novem- 
ber 8th, and facilities are provided for practical demon- 
strations and laboratory work in connection with the 
subjects taken up. It is hoped that these lectures will 
result in a course of study in this branch of engineering 
for undergraduate technical schools. It is realized that 
there is a scarcity of practical illuminating engineers 


In Norway and Sweden the question of hydro-electric 
generation of power has recieved a great deal of atten- 
tion from the fact that there are so many rivers in 
these countries capable of such development. Contrary 
to the custom in this country, it is the practice in 
Sweden to couple generators directly with slow-speed 
turbines. One interesting form of turbine generator 
consists of two wheels, the shaft of one passing through 
the hollow shaft of the other. The wheels turn in oppo- 
site directions, and one shaft carries the armature, 
while the other carries the fields of the generator. This 
virtually amounts to doubling the speed of the gener- 
ator, or reducing the number of poles Hydraulic 
thrust bearings are used. At Korsnas, Sweden, there 
are four pairs of turbines on a single shaft, developing 
420 horse-power. The fall is but six feet, and the 
wheels make but 107 revolutions per minute. At 
Stangfjorden, in Norway, where there is a fall of 200 
feet, a single wheel is used, producing 3,300 horse- 
power, running at a speed of 300 revolutions per 
minute. 


Mention was recently made of a combined stetho- 
scope and telephone relay, by which the heart beats 
of a patient in London could be heard in the Isle of 
Wight. In a paper read before the British Institute 
of Electrical Engineering, S. G. Brown, the inventor, 
described the construction of this relay. It comprises 
a gap of 0.000,000,5 centimeter between platinum elec- 
trodes. The current of a dry cell will flow across 
this microscopic break, but any slight variations in 
this distance will vary, greatly, the current passing 
across the gap. The principal difficulty encountered 
was the question of preserving a gap of such micro- 
scopic proportions. It was evidently impossible to 
maintain the gap mechanically, but a system has been 
devised whereby the gap is automatically maintained 
by the current itself. Despite the delicacy of the ad- 
justment, the relay may be turned upside down with 
out affecting the gap. With this relay the fluctua- 
tions in feeble currents may be magnified twenty fold. 
An illustrated description of this relay and stethoscope 
will be published in next week's issue of the Screntiri 
AMERICAN. 


The wireless telegraph station which has been re- 
cently erected by the French government on the 
Channel coast at Boulogne is of interest from the fact 
that it represents the first official application of the 
Bellini-Tosi system of directed waves. The new plant 
at Boulogne is operated by the French Postal and 
Telegraph department and is laid out so as to be 
operated either by the usual method or by the Bellini- 
Tosi system. Accordingly the plant has an ordinary 
vertical antenna and an antenna for directed waves. 
These aerial systems are supported by four structural 
iron towers 155 feet high placed at the corners 
of a 260 foot square. Four cables connect the tops of 
the towers, and the Bellini-Tosi antenna consisting 
of two groups of wires, is suspended from these. Each 
group is formed of two vertical antenn# converging 
towards the top, each having six parallel wires spaced 
13 feet apart. These antenne form a triangle with 
a horizontal section near the ground and two in- 
clined wires. At the top the antenne are 260 
feet apart and at the bottom 420 feet. The new 
station is working with the French stations of Saintes- 
Maries, on the Mediterranean coast, and also with the 
Algiers post. 
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SCIENCE, 

Prof. Eduard Friedrich Wilhelm Pflueger, who died 
on March 17th at the age of 81, at the end of over 
sixty years of single-minded and unswerving devotion 
as a student of physiology, was best known to the 
scientific world by the 131 volumes of Pifliiger’s 
Archiv. To that monumental publication many a dis 
tinguished scientist has contributed. Pfliiger himself 
made a special study of the mechanism of spinal action 
in the frog, and the law of reflex action as studied 
upon the decapitated animal was one of his earliest 
investigations. His work on physiological consump- 
tion in living organisms has played an important 
part in our knowledge of the chemical respiration of 
the tissues. 


During the past three months the United States 
Weather Bureau has introduced a simplified form of 
weather map, known as the “commercial weather 
map,” for publication in the daily newspapers, and 
this now appears regularly in about ferty papers 
This is an innovation of far-reaching importance, as 
it gives a much wider circulation to the information 
contained In the map than it has had heretofore. 
While the matter is still in the experimental stage, it 
appears altogether probable that the newspaper maps 
will ultimately replace the maps now published by 
Weather Bureau stations throughout the country, re 
sulting in a great saving of expense to the govern- 
ment and the advantage to the public above mentioned. 


Prof. Kronacher has studied the power of yohim 
bin to increase the flow of milk of cows and sheep 
The results prove that the yield of milk is increased 
during the administration of yohimbin, but the in 
crease is not sufficient to make an extensive use of 
yohimbin as a galactogogue commercially profitablk 
in the case of healthy animals. In the case of a cow, 
whose yield of milk was diminished by an inflamma 
tion, the disease was greatly mitigated by the treat- 
ment, and an increased yield of milk followed. Many 
similar instances were observed. In no case did any 
injurious results follow the administration of the 
medicine. No experiments have yet been made on the 
influence of yohimbin as a galactogogue in the human 
species. In this case, the question of expense is of 
less relative importance, and the favorable results ob- 
tained with animals appear to promise a successful 


outcome. 


The alloys of iron with metals other than those 
which enter into the composition of cast iron and 
steel have been little studied. In order to ascertain 
if any of these alloys possess useful electrical proper- 
ties, Burgess and Aston have made a series of experi- 
ments with alloys of iron with arsenic, bismuth, and 
antimony. The iron which they employed was ob- 
tained by the electrolysis of very pure Swedish iron. 
The metals were melted together in the electric fur- 
nace in a crucible of magnesia. The alloys were cast 
into bars, which were subjected to various thermal 
treatments, and were investigated for magnetic per- 
meability and hysteresis. The results show that the 
presence of antimony in iron always injures the me- 
chanical strength of the metal, and sometimes makes 
it worthless. Small quantities of arsenic improve the 
magnetic properties of iron and increase its electrical 
resistance. Bismuth produces the same effect, but it 
must be added in larger auantities than arsenic 

“The sun glows in the Lion,” says Seneca, meaning 
that when the sun enters the sign of Leo, at the sum 
mer solstice, the highest temperature of the year is 
experienced. We may say, on the other hand, that the 
Babylonian astrologers, thousands of years ago, placed 
the king of beasts, the fiery and ferocious lion in that 
part of the zodiac which the sun enters at the sum- 
mer solstice The constellation which is cailed Leo 
bears very little resemblance to the outline of a lion 
Probably the name was originally applied only to its 
principal star, Regulus, It is to this constellation in 
the zodiac that we owe the countless water-spewing 
lions’ heads, which are found in ancient and modern 
fountains, because in the latter part of July, while 
the sun is still in the sign Leo, the Nile is at its 
highest level. Furthermore, the lion’s head with 
widely open jaws is in itself very suitable for the 
mouth of a fountain or water spout. This decorative 
motif was employed universally throughout the Greco- 
Roman world. Lions’ heads are found used in thfs 
way at Athens, Ephesus, Olympia, Agrigentum, and 
countless other places It is not quite certain that 
this employment of the lion’s head originated in 
Egypt, Curtius describes an Assyrian bas-relief from 
Bairan, showing water streaming from a ring-echaped 
vessel. A lion stands as if on guard on either side of 
the fountain. The water clock, which was used in 
judicial proceedings, had the form of a lion and a 
name which means the guardian of the stream. Hence 
the idea of protection may have been the origin of 
the association of lions with fountains, and this cus- 
tom may have originated in Asia, 
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THE OCEANOGRAPHIC MUSEUM AT MONACO 


BY DR. ALFRED GRADENWITZ 
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and other inhabitants of the ocean. On both sides a 





monumental staircase leads up to the first floor 
After passing through a huge glass-paned door, we 

enter a large assembly hall, 7 meters high, adorned 

with four beautiful columns of Brescia limestone, 


from the ceiling of which is suspended in the center 
h 
h 


an electric luster representing a medusa, whereas eac 
of the four angles is taken up by a smaller luster 
forming a glass sphere adorned with long prisms 
minding of sea anemones star fishes, and other 
radiata In front is seen a large statue of, the Prince, 
representing him on board his yacht searching the 
horizon 

The western hall is set apart for lectures, con 
gresses, and other assemblies, a large part of its back 
wall being taken up by an artistic painting represent 
ing the “Princesse Alice on an intensely blue and 
somewhat agitated sea 

The eastern hal! is taken up provisionally by sundry 
collections of zoological subjects and oceanographical 
instruments, but is destined particularly for the col- 
lections brought home from the Prince’s voyages, 
which include the rarest and most beautiful speci- 
mens In fact, the wonderful equipment of the 
“Princesse Alice” has allowed the sea to be searched 
down to a depth of more than 6,000 meters, while 
four expeditions in Arctic districts, beyond 80 deg. 
northern latitude, have yielded specimens of the Arctic 
fauna, suggestive of the most interesting comparisons 
with those of the Mediterranean and the Northern 
Atlantic respectively 

Whereas these zoological collections are housed in 








the right-hand half of the hall, the exhibits on the 
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. Conc le ‘ ND 
Skeletons of whales, narwhals, and other ocean giants. (Concluded on page 489.) 
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A REMARKABLE NEW RAILWAY BRIDGE 


Railway Com 


The 
ing tl con 
PA ‘ e which will 
nn a frontier 
to French Asiatic 


ith Yunnansee, 


f Yunnan, and 


tl cap 
will be ¢ great importance 
in deve ng the commerc¢ 
of Indo-China and Tonkin 
The ce iction of this rail 
ay through one of the most 
tightly osed provinces of 
China has been greatly im 
peded by the climate the dif 
ficulty of transportation and 
the ncompetence of native 
workme! Owing to these 
difficulti the original plan 
of crossing most of the 
streams | means of stone 
viaducts was abandoned after 
a fe unsatisfactory experi 
ments | it was decided to 
mple is far as. possible 
stee] bridges, of various types 
to it loca requirements 
and ») designed that they 
ould constructed in parts 
at tl Batignolles works in 
Pat forwarded to their des 
tinations, largely by rail, as 
the line advanced, and quick 
y put into place. The bridge 
thrown over the Nam-T 
River and the peculiar meth 
ds employed in its construc 
here described and 

d At this point 

flows through a 

dee] een nearly 
iffs, which the rail 

er s by means of two 

irve tunnels, at a_ level 
or feet above the 


The width 
at this level of 


is about 220 feet 
In itions. the con 
struction of a simple truss 
bridge of a single span would 


have entailed much labor, ex 
pense and delay, owing to the 


necessit of working under- 


ground and of greatly enlarg 
ing cne of the tunnels in or- 
der to obtain room forthe 
partial ssembling of the 
heavy and deep truss re- 


quired It was desirable, fur- 
thermore, to begin the con 
truction of this comparative 


ly irge bri before the 





railway had been extended to 
the gorge, in order to avoid 
any interruption in the prog- 
ress of the line Consequent- 
ly, owing to the entire ab- 
sence of wagon roads, the 


greater part of the material 


ried a considerable distance 
on tl backs of mules and 
men, in parcels not exceed- 


ing 8 feet in length or 175 
pounds in weight. These con- 
siderati determined the 
choi f the type and meth. 
od of nstruction shown in 
the accompanying  illustra- 
tions 

The iperstructure of the 
bridg« composed of four 


independent double 


trusses, 


the ends of which rest on 


abutm: at the mouths of 
the t and on three in- 
term: supports, fur- 
hished the joined upper 


ends of o inclined support- 
ing t of triangular pro- 
file ar two latticed py- 
lons rise from the mid 
points the supporting 
trusses he lower ends of 


the supporting trusseg Treat 


and machinery had to be car- * 
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The supporting trusses Iowered to their tinal positions. 


THE NAM-TI BRIDGE. 


BRIDGE 


N 


CHINA 


on abutments construc [ on 
artificial ledges on the wall 
of the gorge, about 60 fe 
below the railway T! di 
‘tance between thess abut 
ments is about 180 feet, but 
the total length of the super 
structure of the bride 
about 220 feet 

The supporting truss 
were shipped from France in 
parts small and light enough 
to be carried by men 
mules, while the ipper 
trusses, the pylon smal othe 
joint connecting the support 
ing trusses were sent out fn 
riveted sections of compara 
tively great size and weight 
which could be transported 
only by rail, as it was. <e 
signed to have the railways 
completed to the gorge by th: 
time the construction of the 
supporting trusses would hk 
finished 

The supporting trusses ar: 
attached to their abutment 
as they are to each other, 
movable joints They wer 
assembled in nearly vertic 
positions and their upper 
ends were subsequently lo 
ered until they met 

Each of the 
trusses is composed of two 
single triangular trusses, the 


supporting 


planes of which are inclined 
symmetrically to the vertical 
at angles of 14 degrees. These 
trusses are about 25 feet dis 
tant from each other at their 
lower and outer ends, and 
about 11 feet at their upper 
and inner ends. The straight 
bottom chord of each single 
truss is composed of two ver- 
tical plates about 2/5 inch 
thick and 14 
separated by an interval of 


inches deep 


10 inches, suitably connected 
and stiffened by L-bars, or 
angle plates. The top chori, 
which forms a broken line, is 
of similar construction but 
variable section, and is rein 
forced above by transver 
plates about ™% inch thie} 
The truss is completed by 
pairs of light L-bars placed 
normally and obliquely to 
the bottom chord. The two 
single trusses of each sup 
porting truss are connected 
by cross braces in the planes 
of the normal bars and in 
the three planes of the bot 
tom and top cherds 

The lower and outer nd 
of each single truss is sup 
ported on a stcne pier, Ds 
means of a. ball-and-socket 
joint of steel. The 
member of the joint is at 


roncave 


tached to the truss; the con 
vex member is fitted to the 
pier by means of a bed plate 
and adjusting wedges. The 
radius of curvature of the 
joint is about 6 inches. The 
upper and inner ends of the 
trusses are connected = bh 
hinge joints, having pins o 
forged steel, 7.6 inches in di 
ameter 
pendicular to the planes of 


These pins are per 


the single trusses and, conse 
quently, are not horizontal, 
but the amplitude of osrilla 
tion is so smal! that thi 
slight inclination does not im 
pair the freedom rf 
joint 

Although the weight of 
bridge is sufficient to insur 


transverse stability n the 
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additional resistance is given by steel 


bars attached to masonry anchorage ind to the rock 


bridge j composed of 


The superstructure of the 


two terminal spans, 51.6 feet and 71.7 feet long, and 


two intermediate spans, each 4 feet in lengt! The 
trusses have a uniform dep if about 6% feet The 
floor beams which conne the top chords of the two 
ingle trusses are 16 inches deep and about 1/3 inch 
thicl 

T) most interesting feature of the Nam-Ti bridge 


he method by which it wa erected tefore the 


various parts of the supporting trusses had reached 
the tunnel nearest the French possessions, a windlass 
as set up over the mouth of each tunnel, and the 
abl of ti ‘ ndlasse vere joined together, so 
that material uspended from the junction could be 
carried across the gorge by unwinding one cable and 
winding up the other 
The pporting trusses were partly assembled into 
i f lai tion n the tunnel These sections 
vere then hoisted to their proper places in the trusses 
I h rected in a neat vertical position and 
or t i l ( ower 
d ind | emporatr stay and timbers The ter 
minal section of the truss, including the socket, was 
first placed in position on the ball of the joint, which 
as anchored securely to the rock The outer halves 
of the ipper chord with the ties and braces lying 
in their common plane, were next erected The rectan 
gular ran thu formed, which leaned against the 
iff and was also stayed by ropes and timbers, was 
ther ittached to the interior of the tunnel by two 
tackle tror enough to prevent it from being dragged 
forward by the weight and leverage of the remaining 


as they were added, and to maintain the com 
pieted truse in its vertical positior This frame then 
served as a scaffold for the assemblage of the bottom 


chords of the truss and their attachments In this 


position of the truss the bars which are perpendicular 


to the bottom chords were so nearly horizontal that 
they formed convenient supports for the few 
After the 


had been completed, the inner halves of the 


planks 


on which the yorkmen stood bottom of 


top chords were assembled in the same manner, some 


of their auxiliary parts being temporarily omitted in 


order to lighten the inner ends of the truss The 


parts were temporarily joined by means of lathe 


turned bolts, in order to secure the greatest possible 


pres ision but the construction of the supporting 
trusses was so far in advance of that of the railway 
that it was found possible to replace most of the bolts 
by rivets before the track had been extended to th 
Meanwhile, in order to save time, a file of 


marching five feet apart, carried through the 


gorge 
coolies, 


tortuous mountain passes for more than 12 miles, the 
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The upper table f the bridge was assembled, as a 
continuous trus I traight and not very long ex- 
cavation in the first tunnel As its construction pro- 
gressed it was moved forward with the aid of rollers 
placed on the two pylons and the junction of the sup- 
porting trussé until it had been, completed and its 
forward end had reached its abutment on the oppo- 
site side of the gorge rhe connections between the 


four spans were then removed. The construction of 


the bridge was commenced in March, 1908, and was 
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Side view of the bridge and section of the gorge, 
with dimensions in meters 
completed in November of the same year.—G. Bodin, 
in Le Génie Civil 
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At the Hégands coal mines in the south of Sweden, 
states the Iron and Coal Trades Review, experiments 
have been carried on for some time with the smelt- 
ing of fine iron ore by means of Swedish coal. These 


experiments were at first conducted with a Gréndal 
furnace using coal of an inferior quality, for which 
Later the chief direc- 


tor of the Hdganis coal mines undertook to conduct 


it was desired to find an outlet 


June 11, 1910. 


Recent Spectroscopic Study of the Sun, 

The physical interpretation of the changes produced 
in the lines of the solar spectrum, by terrestria] 
weather conditions and by passing from one to another 
point of the sun’s disk, is still under discussion. Whit- 
taker refuses to attach any definite significance to 
changes of temperature occurring in the stormy solar 
atmosphere, nor does he admit that the peculiarities 
of spark spectra are characteristic of elevated tempera- 
tures. Electric vibration of atoms may be excited in 
Whittaker at- 
tributes the observed changes in the spectrum to great 


a cold gas, as is proved by the aurora 


pressure Cortie and Evershed, on the other hand, 
defend the usual interpretation, which attributes the 
velocity and 


Evershed does not admit that preg. 


changes to high temperature, radial 
chemical action 
sures much greater than atmospheric can exist in the 
This 


opinion is based upon the sharpness of spectral lines 


sun, even at the bottom of the reversing layer 
in general. But the hypothesis implies that in the sun 
gravitation is everywhere opposed by repulsive forces, 

Until recently the spectro-heliograph was applied 
chiefly to the lines H and K 
images of the flocculi, those 


Thus were obtained 
bright clouds of calcium 
vapor which almost cover the sites of the spots and 


facule Since 1908, following the example of Hale, 
the red line of hydrogen, which shows entirely differ- 
ent forms, has also been employed This has led to 
the discovery of long dark filaments, which normally 
persist for several weeks, but which sometimes dis- 
appear or change rapidly near very active spots. Ae- 
cording to Deslandres these filaments represent torna- 
does with horizontal axes. They are exhibited espe. 
cially by the middle part of the line H a, which cor- 
responds to the upper limit of hydrogen vapor. The 
marginal portions of the same line show dark flocculi, 
which are 


The photographs made by Hale, at Mt 


reversals of the calcium flocculi 

Wilson, with 
show the spots surrounded by cyclonic 
exhibit 
north and south hemispheres 


this same line 


structures, which opposite rotations in the 
These spirais are far 
less frequently observed in ordinary photographs. Can 
they be trajectories of material particles? The first 
evidence, furnished by Hale, consists in the doubling 
and the polarization of the spectral lines in the inter- 
ior of the spots. These phenomena suggest the circu- 
lation of electrified matter in a magnetic field. Ever 


shed sought further evidence by placing the slit of 
the spectroscope across a spot near the sun's limb. In 
this case radial velocities in opposite directions should 
be found on opposite sides of the spot. Instead of this, 


found numerous and _ persistent 


indications of a tangential movement, always directed 


however, Evershed 


from the center of the spot. These results were ob- 
tained chiefly with the lines of iron. Possibly both 
movements coexist at 
different levels; the 











two heavy chains ach 
900 feet long, which 
were employed in lowe 
ering the supporting 
trusses to the final 
positions The other 


machinery required for 
this purpose as well 
as the sections of the 
upper table of the 
bridge, was brought by 
rail 

The lowering was ac 
complished by means 


of two great pulley 





blocks, anc redl to the 
face of the cliff above 
the tunnels and con 
nectéd by the two long 
chains with two simi 
attached to 
ends of the 
ehains 


iar blocks 
the upper 
truases The 
were first rawn taut 
in order to slacken the 
temporary tackles at 
tached to the interior 
of the tunnels and al 


low their removal rhe 





chains were then slow- 











whirlwinds in a _ stra- 
tum of hydrogen; the 
centrifugal flow in me- 
tallic vapors beneath 
Secchi, who 
ered that the dark lines 
of the solar spectrum 


discov- 


become bright or _ re- 
versed in a narrow stra- 
tum at the base of the 
chromosphere during a 
total eclipse, contended 
that this reversal could 
be observed at ordinary 
Hale and Adams 
have confirmed his view 


times 


by photographing the 


reversed spectrum. 
Their success appears 


to be due to the very 
delicate adjustments 
which enabled them to 
keep the slit of the 
spectroscope accurately 
tangent to the _ sun’s 
limb. The wave lengths 
of 124 of the lines were 
measured and were 








ly paid out, by means 
of windlasses provided 
with brakes, allowing 
the two trusses to turn 


around their outer ends, 








i e halves of a 

bascu lrawhridge, until their inner ends came to 
gether In order to facilitate this operation, both 
trusses carried sights at their inner end, and one of 
tl h w lowered a little after the other, bore 
both parts of the hinge joints by which the trusses 


were to be connected 

The omitted parts of the trusses were then added, 
junction, and 
a pylon, which had been partly assembled in frames 
of two posts, was erected over the middie of each 
trues. 


a bed pla vas constructed over their 


The completed structure ; the rails of which 
are 831'!,; feet above the river. 


THE NAM-TI BRIDGE. 


the experiments independently, and it appears that he 
has now obtained favorable results, and that sufficient 
collected to allow of exact calculations 
being made. The owners of the H6- 
Billesholm Aktiebolag—have, 
resolved to build a furnace with a 
15,000 tons of fine iron ore per annum. 
When this furnace has been tested in practice with 
the view of discovering possible faults, the intention 
is to erect nine other furnaces of the same size and 
capacity. 


data have been 
and estimates 
ganis coal mines—the 
in consequence 
capacity of 


One of the supporting trusses, 


found exactly equal to 
those of the correspond- 
ing dark lines of the 
ordinary spectrum. This 
perfect agreement could 
not be expected if, as 
Julius suggested, the bright lines are due to the light 
of the photosphere, affected by anomaious dispersion. 


as erected, in a verti- 
cal position. 
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To blacken light woods make a preparation of an 
ounce of borax, dissolved in a quart of water, with 
two ounces of shellac. The liquid is then to be boiled 
until a perfect solution is obtained, then stir in two 
teaspoonfuls of glycerine, and complete by adding @ 
sufficiency of soluble aniline black to completely 
darken the liquid, which will now be ready for use. 
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truction in Aeronautics at the University of Paris, 


Ins 
A Chair of Aeronautics has been established at the 
Universi Paris by M. Basil Zaharoff, and is occu- 
Prof. Marchis, who has announced the pro- 


pied by 
his course of lectures. The professor be- 


gramme of hi 
gins by replying to the criticism that M. Zaharoff’s 
endowment would have been employed far more use- 
fully for the development of aerial navigation if some 


direct encouragement had been given to constructors, 
who are « pelled to make very costly researches, or 
to the bravé 
experime nt 
in the beginning of every industry should now be 
superseded by a methodical and rational interpreta- 
tion of observed facts The object of this lecture 


aeronauts who risk their lives in these 
The empiricism which necessarily rules 


course Will be to expound as logically as possible the 
results which can fairly be considered as certain. 

Without entering into very recondite theoretical con- 
siderations, the lectures will still be far from “popu- 
lar’ or elementary. Finally, the development of the 
special aeronautic library already possessed by the 
University, and the formation of a collection of small 
models of aeroplanes and dirigible balloons, will sup- 
plement the instruction given by the lectures. The 
professor will not confine his attention to theoretical 
speculations and laboratory researches, but will fol- 
low in detail the experiments of constructors and the 
trial flights of aviators, noting in each case the prog- 
ress achieved and endeavoring to account for the 
failures 

HO - 
Scientific American Prizes for Inventors, 

The Screnviric AMERICAN Offers $100 in three prizes, 
to be awarded to the inventor who gives the best 
account of how he conceived his invention, how he 
n actual practice, and how he succeeded 


developed it 
in selling it. This sum of $100 to be distributed as 
follows $50 to the best account, $35 to the second 
best account, $15 to the third best account. 

There is no limitation as to subject matter of the 
invention In other words, the invention may be a 
household utensil, a game, a piece of electrical appar- 
atus, an improvement in railway construction, a metal- 
lurgical process, et The following conditions, how- 
ever, must be observed: 

1. The invention must be patented 

2. The inventor must have actually sold his patent, 


and the invention must have been commercially in- 


troduced 
3. The account of the inventor’s success must not be 
longer than 800 words. 


4. The composition, letter, or article must be type- 
written on one side of the paper only. 

5. The inventor must sign his offering with a pseu- 
donym, and inclose it in a sealed envelope, upon which 
the pseudonym is written. A second sealed envelope 
must be provided, bearing on the outside the pseu- 
donym under which the offering is submitted, and con- 
taining the real name and address of the contestant. 

6. Contestants must address their offerings to Inven- 
tors’ Prize Editor, Screnrivic American. 361 Broad- 
way, New York city. 

7. The contest remains open until August 15th, 1910. 
Judges will select the essays which, in their opinion, 
have won the three prizes and give them to the Editor 
of the Scirentiric AMERICAN, who will thereupon open 
the sealed envelopes containing the true names of the 
contestants, and notify the winners of the prizes. 

8. The Editor of the Screntiric AmeERICAN has the 
right to publish the prize winning articles or letters 
as well as those which may not receive prizes. 

9. Unsuccessful letters cannot be returned. It is 
thereupon urged that the contestants preserve copies 
of their contributions 
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Official Meteorological Summary, New York, N. Y.; 
May, 1910. 

Atmospheric pressure: Highest, 30.40; lowest, 29.46; 
Mean, 29.96. Temperature: Highest, 81; date, 24th; 
lowest. 44; date, 5th; mean of warmest day, 71; date, 
29th; coolest day, 52; date, 5th and 15th; mean of 
maximum for the month, 67.6; mean of minimum, 
52.8; absolute mean, 60.2; normal, 59.3; average daily 
excess compared with mean of 40 years, 0.9. Warm- 
est’ mean temperature of May, 65, in 1880; coldest 
mean, 54, in 1882. Absolute maximum and minimum 


of May for 40 years, 95 and 3 Average daily excess 
since January Ist, 3.4. Precipitation: 1.66; greatest 
in 24 hours, 0.65; date, 20th and 21st; average for 
May for 40 years, 3.18. Accumulated deficiency since 
January Ist, 1.38. Greatest precipitation, 9.10, in 1908; 
least, 0.2%, in 1903. Wind: Prevailing direction, north- 
west; total movement, 8,211 miles; average hourly ve- 
locity, 11.0; maximum velocity, 38 miles per hour. 
Weatlier: Clear days, 8: partly cloudy, 9; cloudy, 14; 
on wv h 0.01 or more of precipitation occurred, 11. 
Mean relative humidity, 64.6. Dense fog: 8th,- 9th, 
28rd, 20(h; thunderstorms: 9th, 14th, 21st, 30th. Mean 


temperature of the spring, 52.97: normal, 48.30. Pre- 


etpitation of the spring, 7.05; normal, 10.58. 
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REDUCTION-GEAR TURBINE TESTS. 
To the Editor of the Screntiric AMERICAN: 

Your article “A Way Out of the Marine Turbine 
Dilemma,” in your issue of the 12th of February, 
places before the general reader throughout the world 
an epoch-making invention. There can be little doubt 
as to its great value, and any discussion that hastens 
the proof thereof may be welcome. 

You refer to the difficulty of ascertaining the actual 
horse-power of a turbine as a factor of uncertainty 
in the calculation of the efficiency of the combination, 
and suggest that a reliable check upon the results 
given is afforded by computations based on the rise of 
temperature of the oil. But the heat causing this rise 
of temperature is, at the same time, communicated to 
the large surrounding masses of metal, and the heat 
thus taken away from the oil should be calculated, if 
possible, or allowed for. 

There is another way less open to question for meas- 
uring the loss of power due to friction. Letethe driven 
shaft be made the driver at 300 revolutions per minute 
by a reciprocating engine directly coupled thereto, so 
that the pinion shall be driven; it will then be easy 
to apply a brake to the pinion shaft, and ascertain the 
power transmitted upon a definite basis of comparison 
with the power exercised on the other shaft. 

The results of such a reciprocal test will not merely 
be “well within reason,” but will convince the world. 
They will certainly be most satisfactory, but below 
an efficiency of 98.5 G. STRICKLAND. 

Perth, Western Australia. 

-- t+ ore - 
The Safe Knot in Case of Fire, 
To the Editor of the Screntiric AMERICAN: 

In your issue of May 28th, page 441, is a figure 
which would be liable to lead to harm if followed in 
case of fire. The right-hand upper illustration shows 
a “granny” knot, which is a loose or slipping knot. 
The one which should be used is the “square” knot, 
in which the end and strand both pass below the loop, 
or both above it, instead of one above and one below 
as shown. The square knot will not slip. 

F. H. HALL. 

[There can be no doubt that our correspondent is 








THE CORRECT WAY OF TYING. 


correct. The “granny” knot would be unsafe for the 
serious use to which it would be subjected in case of 
fire. We therefore publish the foregoing diagram in 
order to correct any liability to mistake.—Ep!Tor.] 





New Cometary Theories, 

Neither the comets seen for the first time in 1909, 
nor the periodic comets of Perrine and Winnecke, 
which reappeared nearly in their computed places, offers 
any special interest. Halley’s comet reappeared in the 
position calculated by Cowell and Crommelin. It was 
first detected in a photograph made by Wolf, at Heidel- 
berg, on September 11th, but was subsequently found 
on a plate exposed by Keeling on August 24th. Its 
brightness increased slowly until the end of the year. 
Its spectrum, first observed in December, showed the 
absorption bands of nitrogen and cyanogen, with indi- 
eations of self-luminosity due to incandescent gases. 

The past year is marked especially by the results 
of the retrospective study of the spectroscopic and 
direct photographs of Morehouse’s comet (1908 ©), 
which was barely visible to the naked eye. This comet 
exhibited several divergent bright tails, accompanied 
by streamers darker than the sky, as if the space sur- 
rounding the comet were filled with luminous matter. 
Subsequently, the tails bent and crossed, and Melotte 
observed a diminution of brightness at the point of 
intersection, as if one tail absorbed the light of the 
other. Several times the tail appeared to break up 
into knots, which formed new envelopes and moved 
away from the head with increasing velocity. Com- 
parison of successive photographs showed that the 
compound tail opened and closed as if the whole struc- 
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ture were rotating about a central axis. The stereo- 
scopic combinations made by Barnard appear to indi 
cate the presence of tails of helical form, but Barnard 
suggests that this effect may be due to changes of 
form in the intervals between exposures. Crommelin 
observes that the apparent rotation of the tails may 
also be an illusion. It is sufficient to suppose that the 
head rotates slowly and projects particles rapidly in 
a plane which follows the rotation. If the tails repre- 
sent the trajectories of particles, forces emanating 
from the head and from other points must co-operate 
with solar attraction and repulsion. The occurrence 
of four successive outbursts of activity suggests the 
influence of a medium of variable constitution, formed 
by particles ejected by the sun and made visible by 
the passage of comets, either by electrification or by 
carrying cometary matter with them. This hypothe- 
sis would explain the presence of cyanogen and cer- 
tain other lines in the spectra of nearly all comets. 
On this theory the apparent boundary of a comet's 
tail, like that of a flame, would be simply the locus 
of a change of physical state. 

In the spectrum of this comet, E. C. Pickering found 
six absorption bands corresponding to the principal 
lines of hydrogen. At Meudon and Juvissy a faint con- 
tinuous spectrum, indicating self-luminosity, was ot 
served. Deslandres regards the three pairs of bands 
as doubles, due to the Doppler effect, and deduces for 
the cometary matter a velocity of more than 1,200 
miles per second, but the presence of a strong single 
line, in addition, leads Campbell and Albrecht to re- 
ject this interpretation 

nO 
The Current Supplement, 

A thoughtful yet popularly written article on Hered- 
ity by Prof. W. E. Castle of Harvard University opens 
the current SupptemeNt, No. 1797. The article shows 
that before any serious attempt can be made to im 
prove the human race, considered as an assemblage 
of animals possessed of certain desirable physical and 
intellectual attributes, it is obvious that we must know 
something about heredity in general and how, in par- 
ticular, each of the desired physical and intellectual 
attributes is produced In his article he reviews 
briefly some of the problems which the study of hered 
ity presents, and some of the results obtained from 
their consideration.—Sir Wi'liam Crawford concludes 
his excellent consideration of Irish linens and their 
manufacture.—Shellae or lac is one of those aids to 
civilization about which there has tended to be an 
atmosphere of mystery and romance. Mr. G. Clarke 
Nugent removes much of this mystery in a strictly 
scientific account of shellac and the lac industry 
A. Roze’s instructive article on how to build a profile 
puppet show is concluded.—A critical consideration of 
the Mallet locomotive in service is published.—The 
chemical regulation of the processes of the body by 
means of activators, kinases, and hormones is dis- 
cussed by Prof. William H. Howell, of Johns Hopkins 
University —Mr. William E. Stark’s paper on Measur 
ing Instruments of Long Ago is concluded.—-We are 
very apt to regard the tail of an animal as merely “the 
other end” of the body, but Nature seems to have 
early esteemed the member highly, and to have made 
it her most efficient instrument of locomotion. Many 
curious facts about these uses of tails are described 
by Mr. James Newton Baskett.—Mr. W. F. Denning 
summarizes our knowledge of the planet Merecury.— 
The usual Electrical Notes, Engineering Notes, and 
Trade Notes will be found in their accustomed places. 

a 


Wanted: Information About Dishonest Patent 
Schemes, 


The Screntiric AMERICAN has always made a prac- 
tice of exposing the snares and devices of the patent 
promoter, as well as the fraudulent patent attorney 
Although the subject is by no means new to the read- 
ers of the Screntiric AMERICAN, it is one of which all 
inventors should be thoroughly informed. The Editor 
of the Scirentiric AMERICAN would like to receive from 
readers of this journal, letters in which they narrate 
their personal experiences with dishonest promoters 
and attorneys. Such letters will be published in due 
course, and should not only be of interest in them 
selves, but should serve as a warning, thereby pro- 
tecting others against such snares. 

_— —> + 6 + a —_—— 

Antique Siamese Bronze (Without Bronze Powder.) 
—This is a greenish-black coating, with inlay of green 





patina. Rub chrome green and zinc white to 4 green- 
ish white color with turpentine oil, mix with copal 
varnish and apply to the object, coating the holiow 
portions especially. If there is rich decoration, coat 
this all over and dry. Now rub green cinnahbar, 
graphite, and some black pigment to a greenish-black 
color with turpentine oil, mix with copal lacquer, and 
coat over all the raised portions, leaving the hollows 
untouched, so that the first layer in the hollow por- 
tions will have the appearance of copper oxide. 
Glaze, after drying, with spirit lacquer. Handle the 
brush just as in ordinary bronzing. 
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THE ALBANY-NEW YORK AEROPLANE FLIGHT 


HOW CURTISS COMPETED FOR THE SCIENTIFIC AMERICAN TROPHY AND THE NEW YORK WORLD PRIZE 


~ 




















} } att at ha After making a number of flights over Lake Keuka ould attempt to win the cash prize of the World and 

, ad it Hammondspor N. ¥ and landing successfully also the Scientiric AMERICAN Trophy for the third 

York to A pon the water, Mr. Curtiss shipped his aeroplane to consecutive time, which would give him the cup per- 

the f t mad , Albany and took a prospecting trip on the steamboat manently. He then returned to Albany to superintend 

fall by d ) ‘ und ) the capital to the metropolis. He found prac the assembling of his biplane. This was accomplished 

wert ! ee I tl l no suitable landing places on the river banks in a tent tched upon Van Rensselaer Island, a mile 

third atte , 7" throughout the entire journey. At Poughkeepsie, how- south of the railroad bridge at Albany. A heavy 

cel I i " i " back from the east shore, he selected a rain caused delay in assembling the biplane and kept 

ed " " ng ace on the farm of Mr. W. F. Gill. Upon the aviator from starting on Thursday, May 26th, 

nning fligh aching New York Mr. Curtiss gave notice that he while Friday the flight was impossible of accomplish- 

\ WwW i ment because of strong 

, d wind. Early Saturday 
sted a 000 morning Mr. Curtiss went 
+] , , to the island. Everything 

: tod was in re: diness for the 

i flight, and ...+ weather ap- 

ard peared to oe perfect, but 

‘ thin just as the aviator was 

h about to stal a wind 
, oO it} sprang up, and he was 

) Or | obliged to again postpone 
" } ting his attempt. Sunday morn- 
ropla . f Paulha ing dawned bright and 
i Wh London to clear without any signs of 
anc? r. England. for wind, and after waiting till 
} f the 7 A. M. to see if the wind 
d " va would increase, Mr. Cur- 

' f nd } tiss started three minutes 
und ri the mal thereafter. Circling to the 

g of north so as to pass within 
} { mit f the city limits of Albany 
' the tr just below the _ railroad 

- tat 24 hours 4 bridge, the aviator headed 
on a he modifications down the river at a 50 
ere announced, Glenn H, Just before the start at Albany. mile clip against a wind 
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Curtiss planing down the Hudson at 50 miles an hour. 























The biplane passing over Iona Island, the government explosives manufactory. 


of 4 or 5 miles an hour 

















the Ben cup ra in velocity. He ross quite 
France last ur and twik rapidly to a height of 
vin he Scr ..000 feet, and ollowed 

rT Ans ‘ I ! the course of th» river for 

" ha 75 miles- to Poughkeepsie. 
and As he came in sight of the 

: . ’ railway bridge at this 
and point, he was flying at an 

on at He had al vation of about 500 feet. 
ad experimented last He inereased his height 
fall upon rising from the omewhat as he neared 
vater, and, although un this 212-foot-high struc- 
ble 1 accomplish thi ture, which he passed sev- 
d atta a speed of 20 eral hundred feet above. 
n th hi Three miles beyond the 

"I bridge he turned inland 

a I t on ite east side of the 

: river, and-landed at 8:26 

e on the fic!ld ot Camelot 

, A which he had previously 
rat selected. The 7414 miles had 

I been covered in ! hour 

: nd . and 23 minutes at a rate 
eylind? , of more than 53.68 miles an 
te hour. The special train, 

-™ The landing at Governor’s Island, N. Y. which started immediately 

connect after Mr. Curtiss, succeed 
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keepin: with him _ 
almost th ntire distance | 
to Poughke i After he | ‘ i 
landed, however, he was f\ Ale Ly 

ige end for gaso / pats 
obliged ne g y, , : 
line and in order to re Tina / : —- 

: 7 : F d 
plenish t! tanks of his ‘ = 
biplane ore continuing 
Pong ‘ —| 
the journey This neces . J 
4 x 

sitated top of one hour . 
At 9:26 A. M. he re-started { ’ 
on his entful flight and, _ ome Sa ] 
soaring out over the river, Side elevation of Curtiss biplane, showing relative positions of planes, rudders, ete. 
he headed toward New 
York at somewhat slower gait than before, owing 
to the curves and wind During the balance of the 


journey, he maintained a height of from 500 to 800 
feet. He did not fly as high as during the first part 
since, in passing through the Highlands, he found 
that it was better to fly at a lower elevation. Upon 
reaching Newburg. Mr. Curtiss could see from the 
smoke that the wind had changed and was blowing 
As the 


velocity was not great, however, this did not cause 


from the west, or directly across his course 


him any uneasiness. 

Soon after passing Storm King, the 1,530-foot moun- 
tain that juts out into the river just above West 
Point, the daring aviator experienced a sudden down 
draft of air that caused the machine to drop so rap 
idly that it seemed to fall away beneath him. At the 
same time, it tipped at a sharp angle to one side, 
owing to one end catching more of the downward 
current With great presence of mind Mr. Curtiss 
directed his front horizontal rudder sharply down- 
ward, in order to gain speed by making a dive and 
thus to enable his balancing planes to become effective, 
which, of course, they were not when in a current of 
air traveling perpendicular to them. This maneuver 
was successful, and he was able to right the machine. 
Save for this once, he had no thrilling experiences 
He passed over Iona Island, near West Point, as shown 
in one of our photographs, but for the greater part 
of his trip he followed the middle of the river. He 
made a practice, however, of keeping to the leeward 
side of the river as much as possible. Thus, when 
Peekskill was reached, and he found that the wind 
had again shifted so that it was blowing from the 
northeast, he crossed over to the Jersey side, and fol 
lowed the stream above the Palisades. When Spuyten 
Duyvil was reached, noticing what seemed to be a 
smooth, grassy field, he circled about and retraced his 
course for a short distance in order to land upon it. 
He was somewhat amazed, upon landing, to find that 
what had appeared from his considerable height to b« 
level ground, was in reality a fairly steep incline, so 
that it was necessary for him to jump out of his ma 
chine the moment it came to a standstill, and to hold 
it from sliding back down the hill. Afterward, when 
assistance arrived, he pushed the machine to the top, 
where there was a sharp terrace, and after making a 
stop of over an hour, he started off this terrace after 
a very short run. The machine soared off the terrace 
without dropping to any great extent, showing the 
possibilities of starting from a cliff. 

Mr. Curtiss’s second stop was occasioned by the dis 
covery that his lubricating oil was almost gone By 
landing upon the north end of Manhattan Island, he 
would accomplish the flight from .Albany to New York 
There- 
fore so as to make sure of winning the prize, 
he made the short detour and landed at 10:35 A. M— 
one hour and nine minutes after his start from Pough- 
keepsie. The distance covered in this second stage 
was, over the course followed, 53% miles, so that 
the speed was 46% miles an hour. The remaining 
11 miles to Governor’s Island was covered in 22 
minutes, the second start being made at 11:42 A. M., 
and his arrival in front of the shed constructed for 
him last fall taking place a few minutes after noon. 
On this last stage of the flight. Mr. Curtiss maintained 


with but one stop, while two were allowed. 


a height of approximately 50v feet. He descended rap- 
idly as he neared Governor’s Island, and skimmed over} 
the sandy stretch of made 

















The Scientific American Trophy, the first prize 
ever offered for successful flights with 
heavier-than-air machines, 











_-——— New York, May 24/10. 
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29 W. 30-st., NH. Ys OO 
I hereby make official entry for the 

Scientific American Trophy, under the rules for 1910, 

It is my intention to start on a cross country flight from 

Albany, ". Y. on Thursday morning, May 26,1910. 

I will use a Curtiss aeroplane of the following description; 
weight 950 lbs.j surface area, 236 square feet; motor SO H.P?, 
8 cylinder, water cooled; longest time the machine has been 
operated in one flight 358 minutes, 

If there are any fees connected with this entry, they will be 
paid on Wednesday, May 25. 


Very truly yours, 


€ Us Coie 
Melt, om 


Copy sent to the Scientific American, 361 Broadway//n. Y. 








Mr. Curtiss’s notice that he would compete for the 
Scientific American Trophy. 
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than those that were actu- 
which were 
: about 7 inches in diame- 
ter and 7 feet in length. 
In several of the photo- 
graphs, shewing the. bi- 
plane in flight, these floats 
can be seen 
from the back of the lower 
plane. Together with the 
air-inflated bag streiched 
along the lower -runne: 
they had sufficient buoy 


ally used, 





projecting 


ancy to keep the machine 
from sinking should Mr. Curtiss have been compelled 
to alight in the Hudson. An examination of his ma 
chine showed that the oil tank had sprung a leak, 
and had he not had an indicating gage constantly be 
fore him, he would not have known that his supply 
was rapidly diminishing, and thus he might have had 
his motor sei 
The biplane with which Mr. Curtiss accomplished 
his epoch-making flight is very similar to the machine 
with which he won the Bennett Cup last fail at 
Rheims. It differs from the latter in having some 
what larger rudders and balancing planes, and also 
in the extension of the upper plane 30 inches beyond 
the lower plane at each end of the machine This 
differential plane idea was first tried a short time ago 
by Henry Farman, and was embodied in the machin« 
used by Paulhan in his flight from London to Man 
chester. It tends to give the aeroplane a certain 
amount of inherent transverse stability. The total 
supporting surface in the main planes is 236 square 
feet, and the weight of the machine complete is $50 
pounds, including aviator, fuel, and oil As a re 
sult of this the weight carried per square foot 
of supporting surface is 4.02 pounds This means 
that the machine must travel at a speed of 
10 miles an hour along the ground before it will 
lift. In order to attain this speed, a powerfui 8-cylin 
der motor of 50 horse-power is used. The 7-foot diam- 
eter, 6-foot pitch propeller mounted upon the engine 
crankshaft makes 1,100 R.P.M., while the machine is 
in flight, and gives a pull, when the machine is held 
stationary on the ground, of over 300 pounds This 
is, we believe, somewhat better than the thrust ob 
tained from the Gnome 50-horse-power motor used by 
Farman and others in their aeroplanes 
The longest flight which Mr. Curtiss had formerly 
made with his new biplane was a flight of 38 minutes 
duration above Lake Keuka at Hammondsport, N. Y 
in his try-outs of the machine. The greatest care was 
taken in re-assembling the machine at Van Rensselaer 
Island, to see that all nuts were properly washered, 
cotter-pinned, and covered with varnish, so that they 
would not work loose. Some idea of the strains that 
must be undergone by a machine in flight can be had 
when one learns that Mr. Curtiss’s biplane was sud 
denly dropped 40 to 50 feet while in flight, by the 
downward current of air mentioned, and then quickly 
made to support itself again by a dive of considerably 
greater length. One reason for the success that the 
Curtiss machine has met with is undoubtedly the neat 
and strong manner in which it is put togetaer. There 
are no bent struts and loose guy wires, such as we 
have noted in one of the well-known foreign b 
that was recently brought to this country; but every 
thing is put together in a thoroughly workmanlixe 
manner, and consequently there have been no acci 








dents. 

In making his great flight, Mr. Curtiss also com 
peted for the Screntiric American Trophy, which is to 
be awarded this year for the longest cross-country 
flight. The first record for 1910 therefore stands at 
74% miles, but it is probable that this will be length 
ened considerably before the end of the year. 

The average speed made by Mr. Curtiss from start 
to finish of his flight from Albany to Manhattan Island 

1 distance over the course followed of 128 miles——-was 
50% miles an hour. Including the final leg of 14% 
miles from 207th Street and the Hudson River to 
(1421 


Governor’s Island 





land at a height of about 
15 feet, almost till he 
reached the shed. One of 
our photographs shows 
him a minute or two after 
he alighted. At Spuyten 
Duyvil he left off the two 
cylindrical floats—one on 
each side of the machine 
below the iower plane 

and thus these are not to 
the photograph. 
One of the other photo 
graphs which we _ repro- 


be seen ir 








miles), this average fails 
to 49.14 miles an hour. The 
actual air line distance hx 
tween the starting and 
finishing points is 1°6.34 
miles, so that using this 


as a basis, the average 
speed from point to point 
was but 47.01 miles an 
hour, which is the same a 
Mr. Curtiss averaged in 
the Benwett Cup race at 


Rheims As he no doubt 


covered mor than 136 1 
miles, it seems hi new 
machine is faster than tt 








duc: however, shows 
these floats as used at 
Hammondsport. -The cyl- 
inde: hown in this pic- 
ture somewhat larger 


View of Curtiss machine showing pontoons to keep It afloat on water, 
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Rheims racer with whict 
Hamilton is making flights 
at Mineola, L. I. 
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An Aerial Torpedo. MR. EDWIN GOULD OFFERS $15,000 TO THE 
cinarkable demonstrations of the SUCCESSFUL DESIGNER AND DEMONSTRATOR 


posstbilit r | wireless” ha be » London QF A SAFE HEAVIER-THAN-AIR FLYING MA- 
eral T DAD eal . 7 eeaieiiahiie CHINE EQUIPPED WITH MORE THAN ONE 





JUNE II, 1910, 


Recent Study of the Sun, 

The sun can be studied with comparative ease even 
by the possessors of small telescopes, consequently the 
announced discoveries are numerous; but astronomers 
are constantly placing their chief reliance on the sta- 
tistical results of precise measurements and daily 














L, p i eng 
on a smal . . d oon entire] MOTOR AND MORE THAN ONE PROPELLER. and long-continued observations, and they do not 
manipulated i urt Thes accept the physical theories advanced until after a 
tone, I facsimile letter of Mr. Edwin Gould, printed long period of probation. Even data which have been 
. : ; on this page, in which $15,000 is offered for the best admitted and used for many years are not exempt 
a | ful, heavier-than-air flying machine, driven by from criticism. Thus, the elements of the sun’s rota- 
‘ i i te pounds and t I than one motor and one propeller, speaks for it- tion determined by Carrington fifty years ago, which 
hydroget self. It may be pointed out, however, that Mr. Gould, are still used in the reduction of the photographs 
During { nto d on the in offering his prize, has been moved by other con- taken daily at the English observatories, have been 
sta ‘ ! machine maneuvered iderations than those involved in a sporting contest. valled into question. Turner has examined the meas- 
ab H id b le a key Race long-distance flights, speed tests, and other urements made by Peters between 1860 and 1887, 
board , ra ord-breakir performances, have no doubt done which fill the gap between Carrington’s work and the 
ay much to bri the flying machine prominently before Greenwich photographs He reaches the surprising 
: a t public; but it must be admitted that, besides whet- conclusion that the sun spots of the northern and 
; . grap! By tin he natural human appetite for competition and southern hemispheres revolve about two different 
mere} | P ed that | driving home the truth that the flying machine is axes, which make with each other an angle of 6 min- 
, ned to i in important part in future human utes,. The spots appear to be affected by a general 
a ' 1 the ne ould affairs h ntests aid the art but little drift which changed direction about 1885. 
rol ly f t tuation of ar ! It is Mr. Gould’s primary intention to further aero- The hypothesis of a planetary influence on sun 
I er nt Forward and backward motion naut ir tior nd with that end in view he offers spots has been often discussed and generally rejected 
2 } verfect i p ( rt fastest flying machine, but for a In its favor, however, may be cited the proved fact 
) that the last maximum in the 
" d a number of spots which was an- 
tricat teerh expert 4 ’ F ’ : y , nounced for 19095, was delayed 
last ec n never ¢ 4 4 . vy, Md, y p ty, J VA . nearly two years, and that this 
did t , 1 ! t e 7 (1 4)- CU, VG) 41/4 > (LLL “UY ® CMfUINY. retardation had been predicted by 
antor J] ' J C C Brown as a consequence of the 
Cffece Of. bg, | Louitond; motions of Jupiter and Saturn 
lemonstratiotr ‘ that Ga hie, Clraled Y 5 P The solar activity gradually de- 
n which th Lt asccdonl V09 Srroadway creased in 1909, as had been ex- 
hine rfat re n 7 : pected. Nevertheless, a group of 
a at the tris 1 tral ; Vy Gok gene % 100. spots remained visible from No- 
door So ; , yntrol of vember, 1908, to April, 1909. The 
the operator ft maneuv To the Fditor, group which appeared in Septem- 
i racl r a certain ber, 1908, was found to be con- 
a i pened a t hich The Scientific American, nected with a violent magneti: 
rused t) trar to open and New York City. storm Lockyer’s photographs 
, number of paper bom ‘ made with the spectroheliograph, 
te dow! Dear Sir:- show that the principal spot was 
The mechanism of the inver en re aT ee gradually obliterated by clouds of 
Hor eethuanns mni und oné¢ . ’ pros m » } I rough calcium which exhibited a cyclonic 
that could be made perfectly 1 the Scientific American, a prize of $15,000, which is to be given to structure thirty hours before the 
+} in tl . he ba ) maximum of magnetic disturb- 
. weed , the inventor who designs and demonstrates in this country the best ance. Mitchie Smith observed that 
to different « tri ive lengtl heavier-than-air flying machine equipped with more than one pro- rea pene etgect esd sasrgucmlpderond 
and these « ‘ switche ity in the same spot, was quickly 
which put ir 1 throw out < peller. and with more than one independent motor, in such manner, followed by violent and prolonged 
ton ¢ . : rs. tl ; agitation of the magnetic needle 
that the motors can be operated together or independently ave 
trapdo " m ¢ ' sl This group of spots affected the 
ps whereb tirship can be My object in offering the prize is to encourage the in- earth’s magnetism in four suc- 
t up when d ry . imu cessive revolutions, in two of 
, ope vention of a heavier-than-air flying machine which will be able to which it produced two disturb 
and lighting the lar continue in safety on its course, even though one of the driving ances at Intervals of five days 
ied in the i on This fact suggests the influence 
cont! e tl ' ' ffected devices should break down, of two limited and divergent 
in a horizontai plane } 1 pair of ; beams, analogous to the double 
- In order that the efficiency of the inventions may be =e ion . 
propel hung i m each tails of certain comets. 
of the car on outriggers sin thoroughly tested, it will be necessary to subject them to en The tendency to recurrence at 
to the ft ppelir intervals of 27 or 28 days, is well 
Either or b ' ca durance tests of stipulated length of time or distance. established for magnetic storms 
driven. and ti in also be re Full conditions governing the award of the prize will be and aurore The question has 
versed either ‘ tog er been asked whether other terres- 
so that the machine can be steered announced in a later issue _ of the Scientific American, trial phenomena do not similarly 
to the right and left pt " ee a Se show the influence of the sun’s 
in a straight cour or reversed veg "A 2 ; , rotation From the records of 
back in n tra without ¥ " ~<4 cyclones in the Indian Ocean, 
turni nd Ket 4 Ao = - Maunder finds that an interval of 
'wwo horizonta rom rs con 7 28 days is of common occurrence. 
siderably smal! har he driv MR. EDWIN GOULD’S OFFER OF A $15,000 AVIATION PRIZE. The first results of the total 
ing ev vy . tached 1 eclipse of 1908 have been pub- 
utriggers to the na le ind provide the mean type of flying machine which has thus far not been lished. The report of MacClean’s expedition say that 
for control in a rtical plans The machine is ) constructed Absolute safety must certainly be at- the corona exhibited the character, usual at intermedi- 
balan< i ipproxima jual in weight to tained before a flying Machine can ever become even ate epochs, of great extent in the middle latitudes, 
the air it displace col el I horizonta popular vehicle of pleasure, and the attainment of but that it was distinguished by certain features from 
pro é | st ef object which Mr. Gould has in view all previously observed coronas. The coronal rays 
b in | ! ' t The condition hich will govern the novel contest or streamers showed no connection with the protuber- 
in motior I tical propeller and ich ill be inaugurated by Mr. Gould’s magnificent ances. 
the horizontal ¢ he 1 ( be ca 1 to move offer have not been decided upon as yet. They will - Ee di i 
mn a spiral path, and by cutting out the vertical sere require deliberation. It is hardly likely that we shall The United States during February produced pig 
it can be made to rise straight up be able to publish them for three or four weeks. In iron at a rate which equaled 31,650,000 gross tons 
Phe vitches whereby the machine controlled the meanwhile, the Editor will gladly consider any per annum. During January the rate was about 31, 
alter the wa length of the electricity produced at us ions which the readers of this journal may 000,000 tons, and in December about 31,450,000 tons. 
the transmitter il le cone r switches on the air make o that conditions may be drawn which will be Ia commenting on these figures, the Iron Age con- 
hip t f a in ive lengths fair and which will best serve the object of the prize. siders it is questionable whether the February rate 
rhe » successful that the EY ee will be maintained during March, since the daily ca- 
Brit O 1 the matter, and pacity of coke and anthracite furnaces in use at the 
' invention Kinetic energy is the power stored in a moving ob- beginning of the month was 84,854 tons, whereas the 
At a ne are ject which ke t in motion. By way of illustracion, daily rate of production for February was 85,616 tons. 
the conceive a railway train rushing along a straight, level “It is hard to realize,” the journal remarks, “that in 
invent t f I tretch of track, t train being driven to its power February the production was more than 40 per cent 
limit. If the source of power, say the steam pressure, above that of February of last year, and nearly 21/3 
! t now suddenly removed by closing the throttle, the times tLat of February two years ago, and yet that 
‘ f ! tr will cont run or “coast,” for a long dis- so little metal is pressing on the market. . . . It 
p due to its kinetic energy, gradually reducing in is not surprising that a question is raised of the abil- 
100 i ! until the energy is exhausted and the train ity of the country to absorb pig iron at the present 


hour 


rate throughout the year.” 
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DR. ROBERT KOCH, THE FATHER OF PREVENTIVE MEDICINE 


BY JOHN B. HUBER, A.M, M. 


Dr. Robert Koch died on May 27th last. To estimate 
the value of his work, we must consider how humanity 
suffered disease before his time 

Before ! beneficent inoculations of Jenner, ep- 


demics of smallpox devastated vast regions, decimating 
cities and wiping out whole towns and villages. Nearly 
every wayfarer one met was a pock-marked survivor 


The dreadful history of the bubonic plague is lost in 


the mists of antiquity. To go no further back—an 
epidemic of it was the last of those seven plagues that 
affiicted Egypt Those 50,000 Israelites and Philis- 


tines at Beth-Shemesh; and those 70,000 others were 
destroyed by the microscopic Bacillus pestis Before 
and since the Trojan war (in which this germ did its 


t execution), throughout the middle ages, and 


factor as it had been a death-dealing infection; every 
year our nation alone has been sustaining by reason 
of it a monetary loss of more than a thousand 
millions of dollars. 

Reflect upon all these things; and then turn the 
mind to the year of Koch’s birth—1843. In that year 
Pasteur entered the university. 

And let us premise here that in science great names 
are landmarks; and the owners of these names have 
traversed and gleaned in the fields where many a 
devoted and now forgotten laborer has delved and 
sown and perhaps sweated blood. It should indeed be 
a comfortable observation that in science at least no 
man works in vain. Full many a one has given his 
whole life to establishing a fact, or indeed only ap 


D. 


of the earth; Koch clearly demonstrated how this 
business was to be gone about. 

When Koch was seventeen he persuaded his father 
to get him a microscope Possessed of this most 
congenial companion, he set about perfecting other 
technical means of investigation For even genius 
cannot work effectively without good toois. After at 
taining his doctorate in medicine he became a simp 
country doctor, utilizing the time which—mournfu! to 
relate—every beginner in practice has a plenty, in 
scientific study, experimentation, research, and writ 
ing. In those years he laid all the foundation of his 
future greatness. At that time he was not enrolled 
in any world-famous institution, nor had he millions 
at his back. Such aids to success are not to be 

decried; yet it is amazing 
how frequently genius, burn 





greate 

indeed up to our time, scores 
of epidemics of the bubonic 
plague have wrought ghastly 
havot One of these the 


Black Death of the fourteenth 
century, destroyed most mis- 
erably (so Gibbon computed) 
one-fourth the population of 
the then known world 
Malaria, 
death-dealing an agency, has 


though not so 


nevertheless dreadfully affect- 
ed the morale of humankind 
To cite but the one histori 
instance given by W. H. I 
Jones of Cambridge As is 
so often the case in history, 
the conquering Greeks under 
Alexander were conquered by 
the India they invaded; and 
its weapon was one much 
more potent than the sword 

it was the microscopic ma- 
laria plasmodium Upon its 
inroads the Greeks began to 
“lose much of their intellec- 


tual vigor and manly 
strength.” 

Ce finally tubercu 
losis onsumption which 


has probably always afflicted 
mankind At any rate, Hip- 
pocrates, twenty-two centuries 
ago, wrote of it as the diseass 
which above all others caused 
the most suffering and the 
greatest number of deaths 
The dreadful infections here 
mentioned, though more grue- 
somely picturesque in their 
ravages, have been dwarfed 
by consumption. In the nine- 
teenth century fourteen mil- 
lions died in war, by bullet 
and steel and camp diseases; 
during the same period, thir- 
ty millions succumbed _ to 
consumption From time im- 
memorial every third or 
fourth adult—in some com- 
munities every other adult— 
has succumbed to insidious 
phthisis. We whites have in- 
troduced this disease among 





negro “brethren,” who die of 





ing unquenchably in the sery 
ice of humankind, has man 
aged to get along without 
them, how they never avail 
at all in the absence of the 
right man. 

But soon the German gov 
ernment became cognizant of 
Koch's writings That geyv 
ernment recognizes good 
work; it avails itself of abil- 
ity; it engaged Koch in its 
service 

It 1882 came his truly 
epochal discovery of th 
tubercle bacillus, the essen 
tial cause of tuberculosis 
Here was laid down the sure 
and scientific basis of the 
anti-tuberculosis propaganda 
which has since been so suc 
cessfully waging. Upon this 
foundation were preventive 
measures intelligently formu 
lated, and with wonderful re 
sult up to our day In Prus 
sia (Koch's own country) the 
consumption mortality has 
been reduced forty per cent; 
in Boston, forty-five per cent; 
in New York city, fifty per 
cent; in our northern cities, 
twenty per cent in the years 
of 1901-6 And it is being 
confidently predicted, on the 
basis of the prophylaxis thus 
far achieved, that our chil 
dren—yes, even we in this 
generation—may see this 
dreadful scourge of the cen 
turies all but eliminated from 
human experience Koch 
elaborated various tubercu 
lins diagnostic of tubercu 
losis; their curative proper- 
ties have unfortunately 
proved disappointing yet 
they were the basis of the 
wonderfully effective anti 
toxins of diphtheria, tetanus 
(the most agonizing of all 
diseases, of which formerly 


nearly all the sufferers died), 








it in greater numbers than 

we do; and among our Indian 

“wards” who are fast disap- 

pearing by reason of our tu- 

berculosis, aided and abetted by our “fire water.” Who 
has not, either in his family or among his friends, had 
to endure some experience of the “Great White 
Plague’? ‘Think of it! Between adolescence and the 
fifty-fifth year, in those years when young men and 
young women contemplate marriage, when wives 
should be strong to rear their children, when husbands 
should be strong to maintain their homes, when we 
should be strong to do the world’s work, in those 
most precious years tuberculosis has throughout the 
centuries been claiming every third or fourth of our 
race Consider how often the wage earner has first 
Succumbed; and how, through the many months and 
the years of this chronic disease, his family must 
endure the privations imposed by it, and oftentimes 
in turn themselves become its victims. The world, 
moreover, has lost treasures immeasurable by reason 


of the untimely sacrifice of men and women of genius 
to tut ulosis, “death’s direct door to most hard 
student divines, physicians, philosophers, deep lov- 
ers, zealots in religion.” Tuberculosis has ever been 


at least as great a devastating social and economic 
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ttem to a fact; his industry unrecognized, ridicule and 
even persecution oftentimes his only compensation, liv 
ing perhaps in the pitifulest destitution; yet his life 
and his works have been absolutely essential to the 
universal scheme. There is the human unit; and 
there is the welfare and the very existence of the race, 
which latter were impossible without the self-abnegat- 
ing labors of the individual 

Nor does it in any wise detract from the gratitude 
due the great man, that he had profited by the labors 
of others, adding what he can of his own, scrutinizing 
every detailed datum in the whole fabric, permeating 
and illuminating it with his own mind, and extracting 
from the mass the mighty deductions of genius. Thus 
did Jenner’s inoculations, upon the principle of fight 
ing fire with fire, make clear the way for Davaine and 
Lister and Pasteur; upon whose substructure Koch 
built. These latter developed the germ theory of dis 
ease; Koch made of this theory the science of bac 
teriology, which is to-day the most potent factor in 
civilization. Pasteur declared it to be within human 
power to banish all parasitic diseases from the face 


meningitis, pneumonia, and 
other dreadful infections. 

And Koch's achievements 
in tuberculosis were only a 
part of his service to mankind. In 1884 he discovered 
the cholera bacillus, which is responsible for that 
disease. In the investigation of other world scourges 
cancer, bubonic plague, septicemia (blood poisoning), 
trypanosomiasis cattle plague, anthrax malaria 
Koch's part has been most vital, either as discoverer 
or as originator or developer of prophylaxis and cura- 
tive methods 

He showed how malaria could be absolutely van 
quished by stamping it out of the island of Brien, in 
the Adriatic, under commission of the Austrian gcv 
ernment. In Bombay he studied the bubonic plague 
at first hand. When long past threescore he repaired 
to a desolate island in Victoria, Nyanza, his on!ty whit 
companion being an army surgeon; and throughout 
the whole of eighteen months they together saw but 
three other whites. A rough canoe, hewn out of a 
single log, was their only means of communication 
with the mainland. There Koch discovered the croco 
dile’s blood to form the chief nourishment of the 
tzetze fly, the blood-sucking insect that transfers the 

(Concluded on page 490.) 
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from the net and placed 





, 


(Continued on page 490.) 


“JIMMY” 


Througl t! rod about 


COLLECTION AND PRESERVATION OF MOTHS AND BUTTERFLIES 


BERTILLON AND THE BURGLAR’S 


BY JACQUES BOYER 


rhe poli officer or magistrate engaged in the eluci metric service of the French police, has recently in and articles of furniture The apparatus consists of 
dation of a crime, endeavors to collect as many exact vented a dynamometer of special character, which a steel frame, which is attached by screws to a wooden 
facts as possible, and the more methodically he seel will facilitate judicial investigations by furnishing table It contains a lower plate which can move for 
verifies, and ves a logical grouping to his evidence exact measurements of the muscular efforts which ward and back, two lateral uprights stiffened by curved 
the greater is hi hance of discovering the true Lusé are manifested in the violent entry into a house, room, braces, and a cross piece of steel attached by strong 
nd the perpetrator of the crime or desk, and by making it possible to reproduce the bolts to the tops of these posts. This frame carries 


celebrated chief of the anthropo iraces of his work which the burglar has left on doors (Concluded on page 491.) 


















































The Bertillon eftraction dynamometer which 
records force required to use a “ jimmy,”’ 


The Bertillen effraction dynamome- 
ter 


impressions of the three fundamental types, showing the force 


a mechanical deteetiy in kilogrammes required to produce each. 


A MECHANICAL BURGLAR DETECTOR. 
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GAS WATER HEATER FOR KITCHEN BOILERS. 
BY JOHN A. BERGSTROM, 

One of the chief drawbacks of the gas kitchen range 
is the problem of maintaining a suitable hot water 
supply. A small heater attached to the kitchen boiler 
will overcome this trouble. The accompanying illus- 











trations show how such a heater can easily be made 
and connected at a very small expense. It will only 
take a few minutes to heat enough water for a bath 
or for washing dishes or clothes. As the hot water 
rises and stays at the top of the boiler until drawn 
off at the faucet it is not necessary to heat all the 
water in the boiler, as is the case when it is connected 
with the kitchen range in the usual way, but only 
such amount as may be required for the time being. 
The heater as illustrated in the vertical section, Fig. 2, 
and cross section, Fig. 3, consists of a copper coil, in- 
closed in a casing, with a gas burner in the center of 
the coil, and it is connected to the kitchen boiler at 
the top and bottom. The gas burner can be made 
with or without a primer or -ighter. It can also be 
connected with a self-lighter to be operated with a 
push button in the usual way 

Take an ordinary tinned copper t:.be about one inch 
in diameter, and fill it with fine sead, closing the ends 
with stoppers. With a wooden mallet begin about 3 
inches from each end to flatten the pipe, until it is 
1, inch in thickness. After this. make a wooden cen- 
ter, say 6 inches in diameter, with one end tapering 
or rather rounded off. One end of the tube is now 
fastened to this wooden center and the flat pipe is 
wound around the same, formirg a close helix. The 
other end is then formed over the tapering end of 
the wooden center by hammering it into place with 

llet, until the coils begin to close up, leaving 
enough space for the spent gases to pass out. The 
end must of course be made straight and in the cen- 
ter so that it will enter the central hole in the casing 
or cover which is to be connected to the boiler. 

Alter the coil is made into the required shape, the 
stoppers in the ends are removed, and the sand made 
to run out by turning the coil around and tapping it 
lightly with the mallet. It may then be connected to 

faucet and washed out with water. The lower end 
of the coil may be bent at any angle to suit local 
conditions. 

The externally threaded end of an ordinary *4-inch 
union is now slipped over the end of the coil which is 
peened over, say about 3/16 inch, forming a flange 
which serves to connect the copper tube and iron 
pipe with the ordinary union. (See Fig. 4.). This 
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should be done at each end of the coil. Of course 
the heads of the casing should be put on before the 
unions are fastened to the coil. The coil is now in- 
closed in a sheet iron casing (a piece of 8-inch stove 
pipe) with a layer of asbestos between the coil and 


The top of the casing is connected to the chimney 
or the atmosphere with a small pipe, to carry off the 
Spent gases. If connected with the outside atmos- 
phere, a suitable cap or hood should be provided at 
its outer end so that the wind will not blow through 
it and extinguish the fire. 





DETAILS OF THE PRIMER AND THE 
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The burner is made out of an ordinary nipple, with 
caps on each end. In the nipple are drilled a number 
of small holes. Inside the nipple is a small iron 
cylinder with conical bottom, and provided with a 
small flange at its upper end, where it is fastened 
between the end of the nipple and the cap, The object 
of this cylinder is to partly fill up the inside of the 
nipple, leaving a small annular space for the gas and 
air to pass up and out through the small holes in the 
nipple. To the lower head of the casing is fastened 
an ordinary air regulator, into which the gas pipe is 
secured, forming an ordinary Bunsen burner. 
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TURNING CONCAVE AND CONVEX SURFACES. 
BY EK. B, UTERSTAEDT 

Some time ago the writer had occasion to make a 
pair of laps for grinding telescope lenses, and as this 
calls for very accurate work in order to get a true 
curve, it became necessary to make the attachments 
which are here described. In this class of work, it is 
imperative that the utmost care be given the construc 
tion of the several parts, as upon the accuracy of thé 
measurements and nicety of fit depend the quality 
of the finished product. There must be no lost motton 
anywhere, as this would mean chatter marks on the 
























































SIDE AND PLAN VIEWS OF RIG FOR CUTTING A 
CONCAVE SURFACE, 


The main feature of this heater is to introduce the 
water in a very thin, circular sheet surrounding the 
central heater. It will now be seen that when the 
zas is lighted the water in the flat coil becomes hot 
and starts to circulate around the fire up the spiral 
course to the top of the boiler. The temperature of the 
water may be regulated by inserting a valve below 
the coil, but for ordinary use this is not necessary. 

Fig. 1 shows the complete heater connected up to a 
kitchen boiler with a vent pipe for the spent gases 
connected to the chimney. 

Fig. 5 shows how the heater may be fitted up with 
a primer, or starter for the gas, which is merely a 
small independent Bunsen burner, connected below 
the regular mixing tube. This burner is first lighted; 
the flame will shoot up into the heater; the ordinary 
gas-cock is then turned on and the gas ignited, when 
the primer may be turned off. This is only a matter 
of convenience in starting the big burner, as a match 
or a tay. will do the same thing. 

Fig. 6 shows a system in which the heater proper 
is locatec in the basement and the supply pipe, instead 
of being connected to the boiler or storage tank, is 
controlled independently from each floor. The heater 
is equipped with an electric self-lighting apparatus, 
such as may be purchased in the market. An ordi- 
nary “off and on” push button is placed at each floor, 
near, or it may be connected to the water faucet. “The 
apparatus is quite simple, it is only necessary to push 
a button, which will ignite the gas in the heater, and 
then open the faucet. The cold water in -the pipe 
will run out, of course, before the hot water 
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BASEMENT WATER 
HEATER. 


COUPLINGS. 
makes its appearance. The temperature of the water 
can be regulated by the faucet. That is to say, the 
greater the heat desired, the smaller should be the 
quantity allowed to run through the faucet, and vice 
versa. When no more hot water is wanted the other 
button is pushed, which cuts off the gas and puts out 
the fire in the heater, and the faucet is closed. This 
operation may be repeated any time hot water is 
wanted. If cold water is wanted, it is only necessary 
to turn on the faucet, without starting the fire. Thus 
hot or cold water may be drawn from the same faucet 
at will. 





LATHE RIGGED TO TURN A CONVEX 
SURFACE. 


surface of the work. For this reason it is better to 
use taper pins or bolts as these will insure a close 
fitting joint, and the extra trouble will be more than 
repaid. The rigidity of the radius bar is of vita! im 
portance; it is far better to have it too neavy than toc 
light. Nothing is better than a good cast iron bar: 
for it is less apt to spring than steel. For radii of 15 
to 24 inches, a bar % by 1% inch cross-section is none 
too heavy, while for radii of 24 to 36 inches % 
by 2 inches is of about the proper proportion 

Figs. 1 and 2 show front and plan views respectively 
of the concave attachment. The radius block a is 
bored to make a close fit on the nose of the tail-stock 
spindle, and is provided with a tightening screw b 
for binding the block securely in place. It will be 
observed that the block is split where the tightening 
screw works The lugs or ears which receive the 
radius bar ¢ are now finished on the inside, and the 
noles. for the pin or bolt d are drilled. Care should 
be used to get these holes directly in line with the 
dead center; it may appear that a slight variation one 
way or the other may be of no account, but it is. A 
good mechanic always adheres to the rule, “Anything 
wort, doing at all is worth doing well.” The block 
« is secured in any suitable manner to the tool-post 
slide. As this part of various makes of lathes differs 
it is impossible to give a form of block to fit all, but 
any good mechanic can, devise means for securing one 
to his lathe. Regarding the radius bar e little can be 
said except the spacing of t'.e holes. On the accu- 
racy cf this depends wholly the accuracy of the curve 
of the part machined. Fig. 2 shows the tool on a 
line with the center, in which position it is set before 
starting to cut. The tail stock is now clamped in posi 
tion, while the lathe carriage should be free to move 
back and forth on the ways. As the tool post slide is 
drawn toward the operator, the carriage will be drawn 
back, causing the cutting tool to describe an arc the 
radius of which is equal to the distance between the 
centers of the holes in the radius bar. The tool is fed 
to the work by turning the hand whee! of the tail- 
stock screw, while the cross feed is accomplished in 
the usual manner. 

Figs. 3 and 4 represent the device for turning convex 
surfaces, which is somewhat more complicated than 
the mechanism described above. The radius bar used 
for coneave work can be used here, but all of the other 
parts must be made especially for the purpose. The 
block @ must be planed and fitted to the inner ways 
of the lathe and mounted in such a manner that it 
can move freely backward and forward. The slide d 
which carries the cross-slide block d' is securely bolted 
to the lathe bed. Bolted to the sliding block a is the 
bearing d@ to which is secured the forward end of 
radius bar e. On the upper side of block d' is a@ roller 
which runs in the slot in block b, the latter being 
secured to the tool-post carriage. The lathe carriage 
and block a are rigidly connected by means of the bar 
c, the front end of which may be bolted to the bridge 
webs as shown by the dotted lines. The cperation 
as follows, bearing in mind that slide d@ is rigidly 
secured to the bed. As the tool-post siide or cross slide 
is fed forward, the sliding block d' is carried with it 
by means of the slotted block b and roller As slid 


ing block d' advances carrying with it the forward end 


of radius bar e, it becomes apparent that block @ must 
move backward, and as this block and lathe carriage 


age wi 





are rigidly connected by bar the lathe carrie 
be carried with it, the result being that the too! is 
caused to move in a reversed are. It might be well 
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to fate that n order to avoid resetting, it is a good 
plan to ha he blar I n is be machined cast 
with i convex face ofl ibout ‘ I curve as it 
should be finished t done r we 
te ' , d l-r | teel or other 
i 1 be é i ( the cutting tool 
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A SAFETY OIL CAN 

When oi il ma ner t always advis- 
l to feguard yurself against accidental shock 
tally when ¢ ent of high tension are being 





OIL CAN WITH INSULATED TIP. 


generated I quently happens when an ordinary 
long-spout car employed for oiling dynam that a 
vere shock is received by the oiler resulting 
ometimes in deatl Several years ago the writer in 
vented an oll car hat as perfectly safe under all 
ordinary nd rf 1sé Owing to the extreme 
mplicity of the design, an one possessing ordinary 
mechat ' bili in onvert an ordinary oiler 
ther of th i il orizontal Kind, into a safety 
oll ( t pou n tl iddle and solder upon 
i end a e of brass tubing having either an ex- 
ternal or interna hread it Fit thereon a coupling 
‘ id rf ilating material as shown in the 
tiona view The nsulator can be made out of 
ither hard rubber or uleanized fiber turned in the 
iathe ith a lled center to admit of a firm grip 
when screwing or unscrewing the parts Since oil is 
an insulate no current can ge past the coupling 

leey to th Olle nand 

- i a ee —-- 
INSTANTANEOUS WATER HEATER. 
EORGE M. PA 
The old prover \ 1 1 kettle never boils,” 
does not apply to the water heater shown in the accom 
p if ustratior eca t o1 ven boiling water 
ca be drawn from it the instant it is put to opera 
tio: made from an dinary copper funnel and 
1 CAR il 

lhe opp funne should preferably be tinned on 
the outside To the water supply pipe is attached a 


To this 
fit- 
is fitted with an 


on of the flow of water 


} t 


nipple and an ordinary te 


ting ‘one end of the irm of the tee 


ordinary plug which is bored and reamed out to fit 

the ma nd the funnel, and the end of same is 

turned over with a s ill hammer and soldered to the 

plug rhe her. end ¢ the te filed to fit very 

closely to th uutside of the funnel, leaving, however, 
light ans ! 


ular opening which may be regulated by 
in or out, so that when the water 
sheet 


ewing the plug 


will flow in an even thin over 


funnel is ar 


ordinary gas burner, such 








HOME-MADE INSTANTANEOUS WATER HEATER. 


\ | e purchas f te! el This burner is 

nnected to ft ga I isual manner It 

’ oul Le istration that 

rit Sit! ( part 

funnel ts y al mold, 

wit i nsi ne | y cut « t ! 1 
basin which ma ff 

an ordinary fau yidered to the ca Ly 

be run off as tl r heats. It will ) 
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lighted the funnel becomes hot 


water is turned on it 


that when the gas is 


at. once, and when the is forced 


through the narrow opening between the tee and the 
uniform thin sheet which spreads over the 
funnel and becomes hot as it flows down. Almost any 
regulating the flow 


from the 


degree of heat may be obtained by 


with the valve The spent gases 


gas burner pass up through the funnel and out to the 


Some arrangement may be made to con- 
that they will be 


thus obviating the danger 


atmosphere 


nect the water and gas valves so 


turned on simultaneously, 
of overheating the funnel 
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STEAM BOXES FOR BOAT BUILDING. 


BY A, F. BISHOP, 


method of rigging a steam box for boat 


Take a common wash boiler, put 


A simple 
work is as follows 
a1\4 
of tubing 2 or 
The steam box is made of wood, of any 


inch hole in the cover to receive a short piece 


which should be soldered. 
length desired, 


inches long, 


high by 8 inches wide inside 
hollowed out to fit the top 


Cut a round 


und about 10 inches 
Make a 
of boiler cover, 


chocks 


couple of 
and nail them to the box 








STEAM BOX CONNECTED TO A WASH BOILER. 


bottom of the box to receive the tubing 
cover of the boiler Be 


hole in the 


that has been placed in the 


careful not to allow the tubing to project inside the 


box The ends of the box are generally stopped up 
with old rags In operation put about a pailful of 


water in the boiler, fit the cover on, and then lift the 











STEAM BOX CONNECTED TO A CAST-IRON MUFFLER. 
steam box and the cover, allowing 
the tubing to enter the bottom of the box. 
method of constructing a steam box has 
been devised by William Ells, a boat builder. It is 
made by taking a cast iron muffler, plugging the lower 
end, and short length of 1% inch pipe 
to the opposite end A tee is put on the end of the 
inch pipe screwed into 


place it on top of 


Another 


connecting a 


pipe with a short piece of 1% 
the tee at right angles to the muffler piece. 
end of the tee is plugged up with a wooden plug, if 
there is no reducer handy 


The upper 


Bore a hole in the wooden plug, and screw into it a 


short piece of 4 inch pipe, fitted with a stop cock 
of some sort Above the stop cock, place a can or 
wooden paint pail, which is quite easily attached by 


simply boring a hole in the bottom and screwing to 
the short nipple above the stop cock In operation, 


the muffler is placed in the stove with a coal or wood 


fire. A piece of sheet iron with a hole through which 
the pipe projects, serves as a cover for the stove. 
Water is poured into the paint pai] and allowed to 


run down into the muffler as desired A wooden 
steam box mounted on legs is connected to the muffler 
This style of boiler is not injured 
frequently red hot when the water 
This, of course, makes it “flashy,” but 
therwise no harm is done, as the pipe is of sufficient 


all the steam that is generated. 


by the 1% inch pipe 
if it boils dry, and ij 


is put in 


to handle 


JUNE II, I9gI0. 


MAKING TIGHT JOINTS IN BOAT DECKS, 

A boat deck is more exposed to severe attacks of 
the elements than any other part of the boat. The hot 
drying it up half the time, while 
during the other half, it may be covered with rain, 
dew, or salt water. And on this account the majority 
of boat builders calk the seams, which does not make 


sunshine may be 








7 B 
MAKING TIGHT JOINTS IN BOAT DECKS. 


as pretty a deck as a tight seam, made in the following 
manner 
Have the and make a 
that 
this is 
steel rod or 


with 


thoroughly seasoned 
joint for the deck 
to the plank sheer. 
and 
kind, burnish down, 


wood 

plank 
When 

smooth 


nice fitting you are 


laying next done, 
take the 
burnisher of some 


piece out with a 
quite a 
pressure, the corner of the jointed edge, as in Fig. 2 
of the 


presses the wood 


accompanying drawing. This of course com- 
Now plane the wood down on the 
making a true corner again 


Proceed in 


This is now 
like 

The joints 
tight by the 


jointed edge, 
ready to fasten on the deck carlins 
manner with the rest of the deck planks 
tank or vat can be made 


cn a wooden 


same principle. Instead of burnishing the corner a 
round rod is laid in the center of the jointed piece and 
nearly half its diameter in 
This is planed down until 


each joint is treated in the 


with a hammer is forced 


(See Fig. 3.) 
no groove left; 
When the wood is moistened, the part that 
will expand. 


the wood 
there is 
same way. 
by the round rod 


has been compressed 


This produces a very tight joint. 
->-o- > 





TO PREVENT OBSTRUCTION OF THE FEED PIPE 
IN AUTOMOBILES. 
BY P. WATSON 
Among the worst and most costly troubles of the 
amateur motorist are those connected with the piston 
and if he is unable to discover the cause of the dis- 
that 


following 


order he have to pay heavily for curing 


could be 


may 


which avoided by observing the 


simple precaution: 

Recently 
determined to look into the matter myself, and started 
heads. I small 


when my engine failed to work properly I 


by removing the cylinder discovered 


particles of mctal around the edge of the cylinders 
Trac 
pipe 


was almost clogged up with small particles of corroded 


and the cylinders themselves were scratched up 


ing this to its cause, I discovered that the feed 
Going further, my gasoline tank showed signs 
attribute to poor gasoline, con- 


copper 
of corrosion, which I 
causing corro- 


tank a thor 


moisture, thereby 


After giving my 


taining considerable 
sion of the copper tank. 
ough washing and scraping I had it electroplated inside 
with a coating of tin. All particles of metal were re 
moved from the cylinders, the feed pipe was cleaned 
were connected up. I have been 


months without 


out, and the parts 
running my motor for the past eight 
the trouble recurring, and have saved myself the cost of 
a new tank. 

HOW TO DRILL A HOLE CENTRAL IN A BAR. 

It is a rather difficult matter to drill a hole in a 
bar and keep the hole The accompanying 


drawing shows a practical kink. A piece of tool steel 





central. 








METHOD OF DRILLING A HOLE CENTRAL IN A BAR. 


A is caught in the lathe chuck, and is turned and 
bored so the hole will run true with the outside diam- 
eter. The outside diameter is turned the exact size 
of bar B, which is to be drilled. The bar B is 
placed in a vise as shown, the drill jig A is placed on 
top of the job, and the vise is then tightened up. AS 
the jig’ and the bar are of the same diameter, the vise 
will hold them both very rigidly while the bar is be- 


ing bored. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
NECKTIE.—O. HouzHey 








BRAIDED and 0, 


DICKHA New York, N. ¥. This tie is so 
praided t the neck-band portion will be sub 
ern inelastic and of a close weave, per 
mitting it to slide easily between the folds of 
a turn-down collar, The tying ends are formed 
integ vith the neck-band and are of greater 
widt d looser weave than the neck-band 
port nd the terminal portion of each tving 
en tubular form and turned back, so that 
the edges are concealed within the bulb. 
The re the same number of threads the en 
ti neth, and means provide for ornamental 
design 


Electrical Devices, 





BRACKET FOR TELEPHONE-RECEIVERS 
il. P. Voss, New York, N. Y. The object of 
t 1 1 r is to provide an attachment for a 
tel f the class which refers more par- 
t ly to desk telephones, which will enable 
t ver to be adjusted to the ear so that 
S rted in the proper position, 
iving both of the hands free to write 
or to make memoranda of the conversation 
DENTAL FORCEPS Ek. C. LompBarp, New 
York, N. ¥ The forceps are of that type com 
employed for the extraction of teeth, 
it ect of the invention is to so con 
t tl reeps that a current of electricity 
may pass from one jaw of the forceps through 
the tooth or the gum to the other jaw of the 
f eps while the forceps are in use, 
of General Interest, 
FENCE-POST AND ANCHORAGE-BASE 
P. T. Batu Newport, R. I An object of this 
improvement is to provide a base which may 


made of thin cast metal r constructed from 


ssed sheet metal, the purpose being to 
de a strong, light construction which may 
heaply manufactured The various forms 
blades nd spike together with the post, 
may be formed of thin castings of rolled sheet 
etal, which can 1} pressed int the desired 
har 
MUSICAL INSTRUMENT W. H. Dessvur 
BA Hazelhurst, Wis 1 invention refers to 
g phones Means provide for connecting 
s with tl idg f the violin, and 
pporting a violin on the casing of the 





° } \ stvlus or needle is attached 
or ik nent, and the latter 
nded, wit stylus in contact 
iving re o that the violin 

umd reproducer and amplifier. 
CONCRETI WALL CONSTRUCTION L. 
LA . veRrtE. New York, N. Y The aim in 
i to provide a ymcrete wall con- 


ranged to provide suitable furring 





t I istening door frames, base boards, 
' moldings and the like securely in place 
wall, the said strips forming integral 
parts of tl locks of concrete or other plastic 
7 a] 
SAFETY GUARD OR UPPORT.—L. B. 
Metius, New York, N. Y The invention per 
ns to guards for watches and the like, and 
t ybject is to provide a guard or support 
which is simple and durabl ir onstruction, 
x dingly strong, and arranged to hold an 
rticle such as a watch, garment or the like 
in position and against accidental de 
hment or forcible removal | unauthorized 
POOTHI-CROWN Pr SCHAEFER Oakland, 








Ca rhis invention relates to certain improve 
I ts i tooth crowns, and more particularly 
t 1in improvements in the manufacture of 
the pattert model in imitation of which the 
gold wn is The tooth crown conforms 
perfectly to the tooth, as an annular band for 
f ng around the tooth, presents the desired 
tour and is all formed of a single casting. 
“Mardware and Tools, 
BANK-NOTE CUTTER Hf. E. Hoke, Han- 
over, Pa The purpose of this inventor is to 
provid 1 cutter with a plurality of blades, 
which will hold a sheet of notes in position to 
be cut when the handle is operated, the frame 
of the cutter being open so that the notes fall 
therethrough when cutting 
CIRCULAR-GLASS CUTTER.—W. CHASE, 
Vt Indianapolis, Ind Among the principal 
objects which this invention has in view are 


the provision of an implement which may be 





centrally located upon the surface of glass and 
there immovabiy held, and to provide a swing 
ing arm pivotally mounted upon a fixed struc 
ture and hingedly secured thereto. 

STAPLE H. F. MERRILL, Williston, N. D 
Among the principal objects of this improve 
ment are to provide a device having two an 
cho extensions adapted to be driven into 
wood to form the grooves extended laterally 
from the path of the insertion of the device, 
and to produce a fastening device which 1s 
economical in structure, and durable and effi- 


cient in operation. 


WINDOW-BLIND HOLDER.—O. THoMAseEN, 


New York, N. Y This invention relates to 
mechanism for use in holding blinds and anal- 
ogous structures, the more particular purpose 


being to enable the operator to secure the blind 
rigidly in an infinite number of definite posi- 
tions, so that the screening effect of the blind 
may be more readily controllable at will. 








Heating and Lighting. Legal Notices 

VAPOR-BURNER.—A. H. Warrr, El Paso, 
Ill. This invention is an improvement in vapor 
burners of the character disclosed in Letters | P fe 
Patent formerly granted to Mr. Waite. The | 
principal features are pipes which curve about | 
}at opposite sides of the perforated top of the | 
| evaporating burner and directly above the unas i ane a 
}screen of this burner, each pipe having an 625 F Street, Washington, D. Our in veneed 
open forward end turned downwardly at the to securing valid patent protection for their ine 
front of the stove. These at their opposite ventions, Trade-Marks and Copyrights 
ends are connected to a common pipe, which registered. Design Patents and Foreign 


through an air duct, and discharges at Patents secured. 


passes 
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and poising tool, combination, EB 
micrometer, Z R. Tucker 
switch, P. V. Christense: 


charging device for, ¢ 


distributing 
alorimeter 
J. Emerson eee 
an end, D. P. Robinson 
an opener, J. M,. Allen. 
anning apparatus, J. 8, 
andy casting machine, J. 
andy molding machine, J, 
aoutchouc-like elastic 
» M. Schluss 
ar coupling, H. J, 
ar door operating 
A. Caswell 
ar fender, A, J. 
ar steps a 


ing, J. 


bombs, 





Hil lebrand, 
Werner........ 
Werner....... 

substance, 





“dump, Ww. 


r 
mec anion, 


Thornley 
mechanism for aperat 
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the vaporizer. A Free OUpinion as to the probable patent. Car tank, . M. Summa 
2 ’ an inventk » 80 y give t Carbureter, Fs ¢ Eliswo 

ITY DROCARBON-BURNER.—RB. L Wor bility of an invention will be readily given to any ; ve eo J ay = Kl +n rth 
} on . an : ' inventor furnishing us with a model or sketch and SS Se ee eee 
|} THEN, Tueson, Ariz, The improvement is . Card punching machine, Jacquard, 

: . ' 5 1 a brief description of the device in question. All Cards, playing, W. Shakespeare, 
adapted to various purposes of ae are anc communicatious are strictly confidential. Our Carriage top rest. R. L. Notman. 7 
one of the principal objects thereof is to pri Hiand-Book on Patents will be sent free on Carrier, L. F. Haddon 958,753 
vide a hydrocarbon burner in which crude oil request. Cartridge bandoleer, gun — rest, pulder 
| : ‘ - x Z ‘ strap, and recoil pad, A. "R. . 
|! associated or combined with air, steam or other Ours is the Oldest agency for securing patents; West ; . Saute 6am 
aeriform fluid, is most economically and effect it was established over sixty-five yeais ago. ne ge nt fastener, G. L. Fisher....... 
Cas egiste i arlso 
ively utilized in the production of a flame de- | ( naka ns ee : Kem, a ‘Dar lew..... 
veloping the maximum of units of heat and of MUNN & co., 361 Broadway, New York Castings whine for making, A. Kribe 
force possessing the maximum of intensity. | Branch Office, 626 F St., Washington, D. C, Cuntrifen a aan gt “3 senaaen. . 
entrifugi separe on . Shaw... 

MOP-WRINGER.—8. T. ATKIN, Georgetown, Chain drive, H. K. Holsman 
a eae a te 4 r Chair, A, Searles 
Texas This invention is an improvement in Chairs, actuating foot rest for rocking, 1 
mop wringing devices for use on buckets or ATENTS PRODUCE W. C. Leipert 
pails The mop wringing attachment is de- aly FORTUNES ‘ we = — “ "4 eit fs 7 pan.968 

erry pitte sridgemas V0, 404 
signed for use with that class of mops wherein Z or patents. Patents secured Chimneys or wuard fa eS! aa 
igned 1 ‘ ‘ as through us. advertised without charge. | (jp ‘a Gene a for, W. ¥.G peyton 
the ends of the mops are held in the holder New lists of inventions needed and possi sle — Be. ‘ irebel 959,515 
aad : op is formed into a looped for buyers. ints to inventors.” “Why some AUER, Ne 2h OONOF. » 200. peed f. 
and th mop is form ir I ™m > Cigarette former, H. E. Robinso 

; : ria inventors fail.” Book on patents, Send us tates a. sae 
which may be fitted over the wringing arm and rough sketch or model for search of Patent |‘ !'¢ult breaker, Wohl & Hertzberg 

F an Cireu Feaker : , ¢ 60.04 
then twisted to wring out the water rhe} Office records and report on patentability. Special | (.;\" alt ctaiies cone aes 

ieee ates ty tnbkball elles, ia See agents in 500 cities and towns, Mr. Greeley while : trong apparatus, L. 
eae OS eee ae | Acting Commissioner of Patents had fullchargeof |.) "08 gone g sss: reeees 
| reducing the liability of overturning the bucket 8 8. Patent Oflice GREELEY - McINTIRE, > lamp. ~“_— a 5 for < ; 7 

P ™ = ‘ > gto: ea if, apparatus or chemica 
during the operation of wringing the mop. atent Attorneys, Washin n, D.C Cline puneter or well bores, F. 

ae Clock, electric, R. J inn. . 
Clock, electrically operated, T. Mungail 
] Clothes drier, G. Schneide 
Machines and Mechanical Devices, INDEX OF INVENTIONS ( lutch, mis ignetic, Martin é Shepherd 
DEVICE FOR AUTOMATICALLY DELIV E hich p h yreco — ee “Seapets & Cessna 
= Ps ier ge at = oaster brake, C. Glover 
ERING ARTICLES.—N. R. Sriies, 34 Lead- or which Letters Patent of the Cock for boilers, draw off, W. L. Belkuap 
enhall Street, London E. C., England. This United States were Issued Coil bending machinery, Burns & Swoger 
. : “eae Stati ak ceed ‘ i Coin coutrolled lock, 8. J. Ke ~ cecccccess 
invention relates to devices for delivering arti for the Week Ending Collar, b . a eee ae 
cles automatically from a container and is May 31 1910 Color, medium for oil, W. B. Alle Baeodes 
specially applicable for the delivery of cigar , y ee Ain 
: : : ay , omb, E. E, Keefe..... oscecce sin 
ettes and the like from a cigarette container.|; AND EACH BEARING THAT DATE} Compiling machine, W. Sullivan 
7 ces of this character as hitherto roposed ’ — a 7” , | Composition of matter, J. Thorold 
Dey f thi ha net ae prop [See note at end of list about copies of t > patents.) | Compressing machine,’ T. Lund 
have been unreliable in practice usually on} ou Compressing machine, W. M. Genth 
account of the faulty feeding means to the| di Concrete block and wall construction, J. J 
‘ Acetylene generator, C. F. Spaulding 960,051 Sleepe ‘ ” 
lement which selects the articles to be pre Air, g wo : een 
elemen l ar gas, or other gaseous fluids, compress Concrete construction, structural metal shape 
sented ‘ ing, I e Osborne 960,233 for reinforced, P. Stragiott O00,.0D4 
— an . iru Set al crete , 
BRICK-MOLDING MACHINE.—T. Youna,| 4nilin black on fibers and fabrics, produ ~~“ SS 
a rs i i Ics rod uc ; i eee ° 0512 
Lakeland, Fla The object of the inventor is - tion of, A. G. Green Concrete, steel bar for reinforcement of 
to provide a machine in which the bricks may 4 mg a 7 tt =» i —o —* be — or similar construction 
: R - ee rae thin 1  leve : avis of, PF. Selmer 150,808 
be molded, in which the bricks are readily Ash pat I Higdot Condenser, A. Steinbart eee: 939.640 
accessible and which will separate from the Aut hy ar ees mechanically controlled Connection, flexible, F. W. Baaden.... 060,061 
rs . 7 A. Sund 959,645 eve Ihe : ‘ ‘ ‘ 
bricks with the least danger of breaking and} ay, ile ats hood, Winton & Ander er Cook dongPoeessgrd Pagedt “0 gene sucts. —e 
crumbling It relates to brick molding ma son 960,132 . _ = ee 950,448 
chines in which the material is forced into the | 4" ror ps Hicense tag b r, BE. EB. Han one ‘ heated apparatus 
mold by tamping, the bricks being then re-| Automot stecring mechanism, C. B. Wat i pal” shes pr4 +, 
moved to be dried and baked. ,._ vies 959,978 | ¢ Get 10, 10 
| Bagging machine, A. M V59,447 | ¢ roll for, A. I 
ROTARY FAN OR PROPELLER H. Rern | failing mechanism, C. J emark, Sr 060,221 ‘ a. 
ENBERG, 52 Kénigs Allee, Villen Colonie Grune- | —e cuties and feeder $. ee eek das ms er Db. EB, ey 
/ - ae - z | eV . 950,445, O5E ; ‘ chopping machine, 3 Me 
wald, Berlin, Germany The invention relates | Bandage, S. Bottomley TO4 | Ce cle - ng bescntew G. . os a 
| we . : 4 achine, G, 3 n peut 
to improvements in rotary fans or propellers | aacodl Sting ssestine, H. W. Colby 463 | Cotton pickit ’. Prestwich 
_ : sarre ‘ double tongue A. 3 . 712 ouc an ” , 
adapted to act upon the air, and particularly lath « = Bhat I. C ag mnie 743 x - : —t. I hens * aoe a 
: ; be ol , : 3; Couch, suspension, atterson 
to such air propellers as are used for propelling | Batteries and manufacture thereof hega ae i Crane controller, . EK. Barnum 
air ships or flying machines, and which are | plate ‘ we As = ’ Rg * Salmon ov 11 a) ¢ rane, pon toon, G. H. Hulett 7 
ae adel P i : . ci : | l, electric uk 960 Cranes, counterweight for pontoon, G. H 
actuated either y hand or mechanical means. | B 0. G. Cosby x ea P 950 Hulett a ‘ . 
| ee Bearing for conveying rollers, ball, L. Crate, folding egg. C. T. Bibold 2... 
; Goldman 960 Crate and show bench, W. 0. Roy 
searir ball, Or eee 959,529 | Crushe Niede ‘ be r { , ooo 2 

Prime Movers and Their Accessories led # appliance. Mi. EB. Wilder 930 Cult a es - ™ vee © Bershas 1. . .960,231, 960,282 

GAS-ENGINE- VALVE TIMER.—T. P wig i Pw oma a W. J. Herseher 
Hupenx, North Bend, Ore In operation the fellows, reversible, L. Cup ‘ion oil % 
engine which is preferably provided with a Belt fastening device, G. W Curtain hoisting apparatus, A. M. Coyle ooo 0M 

t. ad , : 41, | Belt stretcher, D. Rudy, Jr Curtain ring and hook, A. M. Clerk vru.0 
compressed air starting device and with the Belt ightener, I White Curtain stretcher, J. S&S. Heeley nw O1 
usual sparking device, is started by the said og, W. J. Stiver Cushion wher BE. Col 960,154 
. ‘ an , ost, G . Goodridge 0 atin ‘ yrous lk 
compressed air device lo reverse the engine * oe oth : ae k Dec a aR oo fib . a so of 
: $ ‘ slants nachine " y righ 
it is necessary to move the lever to the neutral inc ocular, prism, J. Heckel Dental-bracket tray, sanitary, G. Holts 
position, before it can be reversed. Means pro Has st tag = e, 8 “a . ho gay ots ’ a I oa chats y. Ritter 
“ : slacking Staml am wrt jac combination ente medles o surgice ’ mone 
vide for operating the valve to open the ex shoe, A. Bancroft a 960,148 "ewite ht rd for "D ~— — 950,641 
haust at every revolution of the crank, this med folder er A. Clark 959,005 | Dental mouth prop, W. Adelman 50,084 

‘ . . sli fee chanism bel 959,918 entist’s cott old 4 ste > 
being necessary for the proper working of the Blind or an 2 , oA. = 900, 30 ” "oh B G olan Wee We 
engine when starting. Blox k. See Building block Desks, ink bottle Vv. D. Maney 

oiler attachment, Morris & Watkins 960,: Dish washer, M 
a % iler ay a Ww.t rs Dispe nsing mobile substances, apparatus for 
7" ” —— took, conductor's repor Ss Creasey Christensen Fak 
Railways and Their Accessories, Book device, lo« leaf, ¢ Forgerseou { Display box, ¢ M. Blackman ‘ nex 

STATION-INDICATOR.—C. Messinc, New | Book holder, mat nifok ling sales, C, A. Mon- | Distributing system, automatic, L. D. Kel 
- : rE. 8 : ’ ’ BOI ogg 
York, N. Y his invention pertains to a new | poo, ian folding, B. C. Maxwell. .859,775, ae. fastening device, L. A. Das 
and improved device to be used in street cars, | Book, sample card, J. A. Soderstrom 959,632 | Door, flush hinge, J. G. Se hmidt 
| railroad cars, subway trains and the like, to| ® * = ~ th cen clip or fastener, C. 960,013 — - ot Ls. F. 

: gbfiel f 3 oor, meta 150.78 
indicate the various stations, stopping places] Bootjack and foot rest, combined, H. Seck Door openit Schirrmacher. 9 ¥ 5 
jor streets An object is to provide a station |, weomgpece . 960,042 | Door operat 528 
i 4 : 7 joring machine, angle, Keith & Schien. 960,007 | Doo tur Go eat ; 
indicator which may be used on any number | Boring bene hine nortaila, 1 Dail y any 960.002 D a “ - t _ “a i: mact eteta 
P : ails ‘ 2 ough " stic substances, machine 
of branch lines with means for changing from | Bottle filling machine, C. F. McEwan 959,5 r mixing ling, J. BE. & ¢ 

: a P a F " ape sg | Bottle non-refillable, I M Packard Pointon < O59 TER 
one branc h to anothe r, uch mean i i“ luding | Mattie, mon-tentiaihe A. W. Patrick 0507 Draft equaliser, J. Van MMatre O0) 128 
prevention of overrunning the changing point. x ttle, poison, 8S. H. Kellogg 959 Draping machine, 8. 8. Sencenbangh O08 

tox, C. W. Cohn 959 Dt r machine, G. A. Cutter 950,72 
- x, 6. +. ge hg ets 960 Drying ae reg mee centrifugal, J. W. 
tracel« " ete., J. d Sommer 960 & A acfarlane BIG 067 
Pertaining to Recreation, Bracelet fastening, A. Emrich 960.079 | Drill brace, C. W armbolts 959 & i 
. 7 oneven » . “ > «| Braiding machine, Steinmann & Pfrunder 960,122 | Drinking vessels, sanitar cle sing ¢ 
7 Pp > g S e a ry 4 4 ary leansing and in 
. GAME AT PARA rl : W. A, SULLIVAN, New Brake apparatus, electromagnetic, A. Sundh 960,055 dicating device for, C. W. Thornton 
York, N. Y. This invention relates to a game/ Brake beams, forged steel fulerum for | Dropper, T. A. De Vilbiss PDE yey" 
apparatus, and has for its object to provide trussed type of, P. T. Handiges 959,524) Dropping mechanism, differential, F. P. 
: Brake head, adjustabl I R. Cornwall 959 Murphey bee 
an apparatus having a member supporting @] Brake head adjustable, Porter & Williams 959,600) Dust collector Hi Hill . 
ball, which is adapted to be moved lateriy by] Brake head and shoe, Hysell & Cavedo | Bse pan, Feld & Froehlich ‘ 
“ . Brooder A. Waldwick Dye and making same, green vat, H. } 
l¢ sebs P » hands of ¢ av rr g £ 1 raft 
a baseball bat in the hands of a play: there | Brooder, fircless, G. H. Lec 960.009 | Dye and making. vat. Sct it & Br 9 
being means which is adapted to indicate the | Broom cover, Cummings & Lynch 960,158 | Dye, gray anthraquinor W. Mieg 
force of the blow as the bat is brought sud- te =: i, R. Reeder 960,198 | Dynamo machine, D. ¢ jack , 
sh, J. F. Moore ; sd | ipparatus ; tt 
denly into contact with the ball. Brush, jeweler’s polishing, W. Dixon A 950.974 | i her & Patterson 
Pans Bucket, J. S. Barron : 959,605 | By J. N. Ramestad 
Buckle frames, machine for forming, €C. 8S | and cream whipper, HH. K. G 
a Huntington ‘ 6% 
Pertaining to Vehicles, Buc kle, trace C. Kimball Electric apparatus, Jackson & Scheibe 

TIRE-CASE.—C. A. Russeit, New York, N. | Buffing machine, J. FP. Gail SEOCAEIC BOMOERIOE,. C. Ee Demeom 
Y This i dihiets wtaine ete Building block, A. D’Elia 59,846 | Electric beater,, J. F. MecBiroy 

. his improvement pertains to tire cases Or | Building block W. R. Dodds 960,217 | Electric machine dynamo, E. M. Tingley 
covers such as used for enveloping automobile — tying device, J. Gregory 960,089 | Electric machine, dynamo, Underwoot & 

a arn 4 celine on Surner. See Gas burner. Smith 900.001 
tires, or the tires of similar vehicles so that Burnishing machine, C, Pease.. 959,880 | Electric machine, dynamo, J. BE. Noeggerath 950,959 
they will be protected from the weather. Such] Burnt wood articles, apparatus for produc Electric machine ventilating means, dynam 
covers are used especially on extra or spare ing, F. G. McAlpin piimeceses : ag a de ¥10,550 

one ‘ 2 Butter treating apparatus, C. Glaus { Elec i mac hines, brush holder for dynamo, 
tires which are carried usually in an exposed | Buttonhole guide, M. L. Stanton § ). Johnson 960 
position somewhere about the body of the | Cabinet, credit, R. N. Vick.... am { etrh switch, W. D. R. MacDiarmid O59 
vehicle Cabinet, sanitary cold air food, C, A. Buel, trical connector, Washburn & Lawrence 95 9 
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* 1 ‘ btatt ed in advanc Address 

&( i tint Department Box 773. New \ ork 


9076.— Wanted 
could make 


inquiry No. 
in Canada who 


the address of parties 
a safety razor 


SALE AND EXCHANGE. | 
1») lathe 












FOR SALEB.—Engine lathe. Ovr regular #7 | 
comp ete. with a face plate. (wo centers. wrenches and 
a fa‘! set of change gears to cut all size threads - rice 
only #4. L. F. Grammes & Sons, Allentown, P. 

Inquiry No. 807. Wanted, the address of manu 
facturers made of tiber and asphaitum 
suitable for ‘ 

s LIST OF ve ning and consult ng engineers < 

ards 4 ver? valuabie list for crcularizice 
Price #1).00 Address Mur «& lic List Depar: 
ment. Rox TA, New \ork | 

Inaviry No. 9080,—WW anted the addrees of parties | 


manufacturing paste-making machinery 








meter { ompany 


laquiry Neo. 
mpulise w er whee 

Inquiry Soe. 9099.—Wante 
turer machinery for mak g wire ri 
Ne. 9101. Wanted. addresses 


a dip or magnetic needie, fi 


9107.—-We anced 
mall emery file p 


ables 


of 
r explo 


Inquiry manu 
facturers of 
iron ore 
Inquiry 
Specere rs 
shape of a file 


Neo. 





fthe manu 





Inquiry Ke. 9108, Wanted addresses 0 
facture m Desk Clock 
Inquir by 13. Wanted name 
the manuf of the Russel 
Ink Wel 
inquiry No, 9115, Wanted a machine 
ibs. similar to Wm. Mitchells G 
Vaverly nibs 
nauiry No. 9117 
ne anufacturers of pedo 
‘Inquire No. 9118. -Wanted, a muffler for 
pon the principle f the 
out for use fles 


rs 
Ne. 


acturers Patent 


&J 


Wantec . names and 


< meters 





and 
ot 


Inquiry No, ¢ inted, name 
e manufacturer of Zexlin bullet-proof ¢ 
No. 91:20,.— Wanted, the 
eeder Co 


ad 


Inquiry 
Ideal Fue 


manufacturers of 
lows, etc., and oil 


Inquiry No. 9121,.—Want« cut 
stencils for fancy work, sofa | 


same 


24. 
y 





and brushes! 


tnquiry N 


ny in 


address of 
manufac 


Wanted, pame and 
aking a machine to 
os shing ie 
Wanted. address of 
a family ice machine 





a comy 
ture a cement and asbe 

Inquiry No. 9127. 
migny., manufacturer of 

Inquiry N®,. 9132. Wanted 
gasoline traction engine with a boisting 
other words, the machine will be used as 
stump puller to pull sassafras roots, used in 
of sassafras 





attachment; in 





No. 9134.—Wanted, a 
le of giving about one horse 
of & ibs. per square inch 
No. 9135. Wanted, name 
of the Parshall Com 


small 
m<« power 


wate 





rp 
Inquiry 
manufacturers 


Machine 


address of 
Air ice 


and 
upressed 
Inquiry No Wanted, the name and address 
of a skunk raisi 

Inquiry No. 9137.—Wanted, 
braid leather strips for horse whips. 

Inquiry No. 913S.— Wanted, the address 
facturers of machines capabie 
12 or more) of pieces of paste about 46mm.x52 mm x 
6 mm., made of lead oxide and sulphuric acid, and 
placing them into a frame having 4 separate compart- 
ment for each piece, Lhe space between each piece and 
the next being all round 4 mm I'he process could be 
somewhat similar to bisciut making 

Anauiry No. 9139. Wanted 
d a manufacturer of 
wi ater m ite 

Ineutey “Ne. 9140. — Wanted, manufacturers of 
dise records for gramaphones that use a sapphire point 
instead of a steel needle 

Inquiry Ne. 9143.—Wanted, name 
the manufacturers of an air mati res 





a device that will 
f manu- 
ot forming a number 





and ad- 
run by 


the name 
a coffee mill 


and address of 


Inquiry ie 9144.—W i manafactar< rs of 
machinery 1 making soda water tual mmonly 
known as a4, 

Inquiry Ne. 9145. W: ont ed, to buy machinery to 
load blasting caps ‘ ~ detonate 

Inquiry No. 9149 Wansed, manufacturers of 
machinery for roasting coffee for smal) and large indus- 


tries 

Inquiry No. 9150. 
chinery for the manufacture « 
shoes. 

Inquiry No. 9152.— Wanted, the address of the 
Graham Safety Lamp Filler and Ventilator. 
airy Ne. 9153.—Wanted, name a 
man cturers of a knotiess clothes line 
Inquiry No 9154. Wanted. name and manufac 

ers of a newspaper vending Machine 
Inquiry No. 9155.—Wanted, the 
facturers of av electric milking macbine. 

Inquiry No. 9157.—Wanted. manufacturers of 
peanut shelling anc cleaning machinery 

Inquiry No. 9161.—Wanted, a machine that will 
grind oranges, pulp and skin into a smvoth liquid or 
cream 

Inquiry Ne. 9162.—Wanted, addresses of 
f. ~~ in Manbattan, who will make 


Wanted, manufacturers of ma- 
f Freneb heels for ladies’ 


nd address of 






tur 





shirt 
a tew shirts of 


special design 
Inquiry Ne. 9163.— Wanted, manufacturers of a 
craale worked by clock work 


Inquiry Ne. 9164.—Wanted manufacturers of a 
vacuum pump that will exhaust trom 40 to 40c. b 
inches of air per stroke and bailt as tight a8 possibie 

inquiry No. 9165.— Wanted, names and addresses 
of parties having deposits of colored silica sand, or 
colored rock that is being crushed into sand. 
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Price, $1.50 net. 


Col. G. D. Fitch, U.S. A. 


his essay, 
much interest was aroused in the subject of the 


parts of the world 
The 
Eac 


alike. h essay is 2500 words in length. 





know about the Fourth Dimension. 


sO 








What is the Fourth Dimension 


It is fully and clearly described in 


THE FOURTH DIMENSION 


SIMPLY EXPLAINED 


INTRODUCTION BY 


Professor of Mathematics, Brown University 


non-mathematical explanation of the Fourth Dimension. 


| 
| A FRIEND of the Scientific American's donated a prize of $500.00 for the best simply-worded 


| honorable mention, was published in the columns of the Scientific American. 

| 

| collect, in permanent form, the more meritorious of the 245 essays which were sent in from all 
' 

| 

| 

! 


= work presents twenty points of view, all of them interesting and no two quite 
The reading of one essay does not involve the reading 

|} ofthe entire work, yet the entire book gives a comprehensive view of what the layman wishes to 
| No abstract mathematics will be found in the volume. 
| essayists endeavor to explain the Fourth Dimension both by imagining the effect of transporting an 
ordimary third-dimensional human being into fourth-dimensional space and also by explaining a 
third-dimensional man’s possibilities in one and two dimensional space. 

Professor Manning, the leading American authority on the subject of the Fourth Dimension, 
j contributes an introduction in which he explains how the concept of the Fourth Dimension gained 
mathematical prominence, and swiftly reviews the work that has been done in the field. 
the essays and supplied explanatory footnotes where required. 


ORDER FROM YOUR BOOKDEALER OR FROM 
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MANNING 
260 pages illustrated 


The prize was won by Lieut.- 


together with three others which were accorded 
As a result, so 
Fourth Dimension that it seemed advisable to. 


The 


le has 


add: ess of 


colors 


and building lumber. 


a portable 
making oli 


hydraulic 
with a 














MISCELLANEOUS. 

WE are about to complete a large contract for Taxi 
meters — are therefore in a position to take up expert 
menta rk, manutacture of fine instruments, parts 
for the same, dies, jigs.ete. Precision Tool & Instru- 
ment ¢ %15 Canal Fiace, New York City 

inquiry No. 9083. Wanted, the address of firms 


Inquiry Ke. 9096.— Wanted, the address of manu- 
fac’ urers spiral welded pipes, possessing great 
strength 


9097. Wanted, address of makers of 


address of manufac- 


ring for 


addresses of manu- 
eces of emery in the 


and address of 
Automatic 


for making 
nibs and 


addresses 


a gaso- 
Maxim 


of the 


L. Der- 
for $10.00 
manufacturers of a 


address of manu- | 


but 352 feet 


flood water 


Pont Alexandre Trois—is 
long. The constriction of the 
within this relatively narrow channel was 

| impossible, so it a large area 
along the banks of the Seine 

| oe 

DR. ROBERT KOCH. 
(Concluded from page 483.) 
which the 
sleeping sickness, 


overflowed 


manufacturing small beer brewing piants, from 75 to 100 
su day 

jase? No. 9094.-— Wanted address of The 

Arithometer Company, also Burkhart Aritho- | 


| 


trypanosomes are specific 
cause of the 
Koch elaborated most important prophy- 
lactic and curative measures against 
this most melancholy 

This faithful servant of his race 
Africa, he took 
Congress at 
observing then: “I wish to 
years to 
investigations of these 
his sixty-fifth 


disease. 

never 
rested. Coming from 
part in the International 
Washington, 
devote myself for several come, 
to further 
lems”—and this in 


Thus Koch’s sojourn among us means 


prob- 
year. 


this: Formerly men folded their hands 
supinely in the presence of horrible in- 
fections; now we know that by means 
extraordinarily simple and _ practical 
(how amazingly simple, after they have 
been evolved, are the conclusions of 
genius), by the rational use of our facul- 
ties, and by realizing that we ourselves 
are coefficients in the working out of 
our own destinies, it is indeed within] 
our power to be rid of those infections 


which have 
destroyed half our race. 
90 


THE COLLECTION OF BUTTERFLIES. 


up to our time prematurely 


(Continued from page 484.) 
in the cyanide bottle, where it will 
quickly die (9). However, care must 
be taken in all these operations not 
to bruise the wings of the butterfly 
or moth. There are serious objections 
this mode because the cyanide is pois 


onous, and even the fumes, if inhaled, 
will prove dangerous. Although this 
method may yield good results to some 


collectors, I have always used a simpler 


and more effective way. A bottle with 
a medicine dropper as a cork is filled 
with benzine or gasoline (8) The in- 
sect is secured in the same manner as 
previously explained, and a generous dos¢ 
of benzine is administered, which kills 


instantly. The benzine will spread over 


the whole specimen, but soon evaporates 
and leaves the insect none the worse for 
the bath. When the insect is dead, it is 
placed in a paper envelope made in the 


manner shown in 10. 
Some of the large moths have greasy 
bodies, and will, therefore, have to be 


degreased. This may be done by placing 


the envelopes containing the insects in| 


gasoline for twenty-four hours or more 
Spreading the Insects.—If on reaching 
home there is time to spread the insects 
caught during the day, they should be 
taken out of the papers and treated in 
the following way: For use in spread- 
ing, a perfectly flat board with an abso- 
lutely smooth surface, some insect pins, 
some pieces of plate glass of different 
sizes, and a few needles stuck into match 


is taken 


sticks The 
between the thumb and the 


are needed. insect 
index finger, 


and an insect pin is pushed through the 


thorax, as demonstrated in 11 With a 
broad-tipped tweezers, which may be pur- 
chased at any instrument maker's for a 
small sum, the wings are taken hold of 
where they join the body, and are gently ! 


bent open until they remain in a horizon- 
tal position. Then the 
upon the board and the pin is pushed in 
Now a pin is inserted behind the heavy 
vein, and the wing is gently drawn for- 


insect is placed 


and there 


——T 
— 
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ward until its base is perpendicular to 
the body. The pin is pushed into the 
wood. This operation is repeated with | 


the other wings, and strips of glass are 
placed on them to press them flat. The 
pin which was first thrust through the 
thorax is now gently extracted. While 
the pin is being withdrawn, the pieces 
of glass should be held with the thumb 
and the first finger of one hand. The in- 
sects are left on this board for a week 
or two, and may then be removed for 
mounting (14). If the insects have 
(Concluded on page 491.) 
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ed from page 490.) 


(Cc uC 
peen left for any length of time in the 
triangular papers, they must first be re-| 
tened. This may be done by 


laxed or sol 


placing then night between moist 


drops of 


over 


cloths in a box, adding a few 
arbolic acid to prevent mildew. They 
( 

then be spread in the manner 


should 
previously & xplained. 

Mounting.—The last step in the preser- 
vation of the insects is the mounting. | 


There are various ways in which this 


may be done, but the writer knows of! 
none better than that invented by Denton 
Brothers of Wellesley, Mass. Cases of 


varying in size with the 
inclosed. These 
eases permit of view of both the 
upper and under side of the specimen, 
as the top and bottom are made of glass. 
The insect is supported by its wings on 
shelf (15). When the insect is 
position, the top which is 
is closed over it and 
binding 
box. So 


glass are made, 
insect to be 


a clear 


size of the 


a glass 
placed in 
hinged at one 
is sealed with the 
which forms the sides of the 
simple is this method of mounting, that 
even a child can obtain very fine results. 
The obtained at prices 
ranging from five cents up. There is an- 
ther mount with which good results can 
be obtained—the Riker insect mount. 
These mounts consist of a neat cardboard 
yx having a glass cover and filled 
with fine cotton batting, in which the in- 
sect is readily embedded. The glass cover 
when closed holds the insect in place. 
The only objection to these mounts is 
that both sides of the insect are not visi- 
ble. and therefore two specimens will 
have to be mounted to show both the up- 
Riker mounts may 
all {nstrument makers 


edge 
passe-partout 


mounts can be 


top 


I under sides 
be obtained from 
having a natural history department. 
Collection of Specimens.—Now that the 
and preserving the 
insects is known, the thing to be 
done is the collecting of specimens. But 
terflies may be found in the open fields 
vhich are covered wild flowers or 
in the sunny openings in the woods. Here 
Never run 


per and 


method of mounting 


next 
with 


the collector must stalk them. 


after a butterfly. You probably will not 
catch it, and moreover may scare others 
resting near. As soon as the butterfly 
alights upon a flower, approach it care- 
fully until within about five feet, then 
with a rapid sweep of the net capture it 
The moths are harder to find because 
they fly at night. The method most often 


resorted to by collectors is known as 


igaring. A mixture of brown sugar, 
stale beer, and molasses is made, and at 
dusk is painted upon the trees. In a few 
hours, if the locality is productive, the 
moths will be hovering about the trees 
in abundance, keeping the collector busy 
half the night 

Naming and Classifying—When the in- 
sects are mounted they will have to be 
named and classified. Butterflies and 
moths belong to the order called Lepi- 
doptera. Few people know the difference 
between butterfles and moths. There are 
several great differences In the first 
place, all butterflies have club-shaped an- 


feelers, that is, the feelers ter- 


tenn@ or 


minate in a club All members of the 
order Lepidoptera which have not club 
shaped antenne are moths. In the sec- 
ond place, all butterfles are diurnal, that 
is, they fly by day, while most of the 
moths are nocturnal, or fly by night. Sev- 


eral minor differences may be noted, the 


first of which is, that butterflies generally 
hold their wings erect when at rest, 
whereas most of the moths fold them 


butterflies transform 
from the caterpillar stage to the winged 
Stage in a naked chrysalis, and moths 
have a covering, no matter how primi- 
tive, which is called a cocoon. 

Reference Work.—In all entomological 


down. Secondly, 


work standard books are necessary in 
order to identify the specimens. Dr. Hol- 
Jand’s Butterfly book and his Moth are 
standard American works, and in them | 


May be fi 
bictures of most of the butterflies and 
moths of North America, north of Mexi- 
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a eee ee 
BERTILLON ANT THE BURGLAR’S JIMMY. 
(Concluded from page 484.) 
two dynamometers of unequai power. The 
stronger dynamometer, having a maxi 
mum capacity of one ton, and designed 
for the measurement of 
is connected to the top of the frame by 
a screw, by means of which it can be 
raised or lowered a few inches. The 
er spring of the dynamometer is attached 
to a heavy vertical stee} plate, which slides 
in grooves along the two vertical posts 


vertical efforts 


low 


When the index of the dynamometer is 
at the zero point, the bottom of this 
plate, which is about 1% inches thick, is 


; about % inch above the sliding horizon 
tal plate. In this interval is 
wooden board ™% inch thick, with its 
edge flush with the bottom of the vertical] 
steel plate. The experiment is made by 
inserting between the board and the ver- 
tical steel plate the end of a “jimmy” or 
other burglar’s tool, and eendeavoring, by 
moving the handle of the tool up and 
down, to produce on the board impres- 
sions similar to those which have 
found on doors and furniture. The index 
of the dynamometer moves in accordance 
with the effort exerted and, by means of 
a second index which remains fixed when 
the first returns to the zero mark, the 
instrument automatically registers the 
effort required to produce a given im 
pression. 

The figure thus obtained indicates on}y 
the vertical effort, or effort of pressure 
but there is always a horizontal compon- 
ent of greater or less magnitude, and this 
is registered by a horizontal or traction 
dynamometer, which is attached to the 
sliding horizontal steel plate. 

Either of the dynamometers can be 
usef alone, or both can be employed 
simultaneously. In this way it is possi 
ble to the horizontal and the 
vertical efforts separately or in cembina 
tion. In the latter case M. Bertillon has 
found that, as might be expected, the 
horizontal effort is always much smalie1 
than the vertical or pressure effort. For 
example, using a lever 20 inches lone. a 
vertical pressure of 1,300 pounds was ob- 
tained simultaneously with a horizontal 
traction of 330 pounds. A strong man 
operating on a hard walnut plank, can 
develop a pressure effort of 1,500 pounds 


inserted a 


been 


measure 


The apparatus can also be turned ove: 
on its side, so as to place the 
tal board in a vertical 
purpose of investigating the forcing open 
of a door. In 
of wood is 


experimen 
position, for the 








this case a second piec« 
introduced to 
jamb of the door. The 


in the normal position of the apparatus, 


represent the 
same arrangement 


is used for investigating the opening of a 


| drawer, or a cylinder or other desk. et 
The idea of employing a dynamometer 
in the study of burglary appears so sim 


ple, that it is surprising that it was not 
ago Henceforth 
quiries will be guided*by the 


done long judicial in 


results of 2 


series of experiments which will furnish 


points of reference. From measurements 


made with the Bertillon dynamometer, it 


is possible to discover whether the bur- 
glarious entrance was effected by a man 
a woman, a child, 
Finally, the study of the impressions 
made by tools has led M. Bertillon to giv 


these accord 


or several persons 


impressions distinct names, 


ing to the part of the tool by which the 


are produced, The word “foulé is reé 
the 


point of the tool, “ 


impression made by the 
scornure” for the notch 
of the 
or piece of 
" for the in 





made by the body tool in pressi 
edge of a door 
ture;.and the “pesée 
lentation produced by the 
jimmy” or similar tool on a plane sur 
face. For the identification of the tool 
the most valuable evidence is furnished 


“foulée.” 


furni 
word 
elbow of 


by the 
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ombines light weight (178 Ibs.) tre- It is fitted with a high grade, high 

= rndous_ power (60 hp.) extreme mal Nor Dangerous Like Open-Blade Razors. speed Anastigmat Lens, working at f-6.3 
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is a perfect shaving device that every man can shave 
with, combining the correct Sliding Diagonal Stroke 
with Safety-Guard and Interchangeable Blades. 


Complete silver-plated set consisting of Razor, 
Stropping Attachment and 6 double- edged, hollow- 
ground blades of finest tempered steel; in kit as above 
or in handsome leather-covered case, $5.00. Other sets 
up to $8.00. Extra blades, six for 50 cents. 
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The Frontier Propeller is guaranteed to increase the speed of any boat or launch from 1 to 3 miles per hour. If 
it fails to do so, we will refund your money. Motorboatists who have tried all kinds of propellers, in search of increased 
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length of blade lt is differential at hub, thas oming all agitation at that point. 
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blade. Ane harges water in tapered volume aft, thus affording all efficiency, less 

a small percentage of slip. Such results cannot be had from any other Propeller 
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